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© The compounds of the present invention are com- 
pounds of the formula 



RMSH 



OH 

I 

CO 

I 

A. 



r Pr 



H-CH-C-N 



-C-COOH 



I 



o 

10 
C9 

00 
09 

o 
o 



rV O R* 

and the pharmaceuticaliy acceptable esters and salts there- 
of wherein R 1 and R a Independently are hydrogen or lower 
alkyl; 
the group 



-N C- is one of the structures II to VIII specified 

in the description, one of R», R 4 and R* is a group 
Z^CHJoj-, wherein 2 is selected from V to Z 10 being as 
defined in ttre description and the other of the groups R*. R 4 

and R* are as also defined. The compounds are useful as 
antihypertensive agents, In the treatment of congestive 
heart failure and glaucoma. Their preparation and phar- 
maceutical compositions are disclosed. 
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Carboxyalkyl dipeptides, processes for their production 
and pharmaceutical compositions containing them. 

The present invention relates to carboxyalkyl dipeptides 
substituted with groups containing one sulfamoyl group. 
The compounds are useful as antihypertensive agents, in 
the treatment of congestive heart failure and glaucoma. 

Carboxyalkyl dipeptides which are useful as inhibitors 
of angxoteiisinconverting enzyme and as antihypertensive 
agents are known from the published European patent 
applications Nos. 12401 and 50800. 

The compounds of the present invention are compounds of 
the formula 




I 
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and the pharmaceutical^ acceptable esters thereof and 
the pharmaceutical^ acceptable salts of the free com- 
pounds and the esters, wherein 

1 2 

R and R independently are hydrogen or lower alkyl; 



the group 



is one of the structures H to vm 



rv 

— N C — 
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(wherein B is a saturated or aromatic ring) or 




S S 
— N C— 



VXU 



one of R 3 , R 4 and R 5 is a 



group Z-(CH 2 ) 0 _ 6 - f wherein Z 
has one of the following values Z 1 to Z 10 
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wherein R is CI or CF^; 
6 

R is hydrogen or halogen; 



R 7 is hydrogen, halogen, carboxy , hydroxy or amino; 
9 . 10 

R and R are independently hydrogen, lower alkyl or halo- 
lower alkyl and R can also be phenyl or phenyl lower 
alkyl; 



R 11 is hydrogen or lower alkyl; 
12 

R is hydrogen, lower alkyl or phenyl lower alkyl; 
whereby when R 3 is the group Z-(CH 2 ) 0 _ 6 -, then 
R 3 is Z 1 - {CE 2 ) , Z 2 -(CH 2 ) 1 _ 6 -, Z 3 - (CH 2 ) 1-6 -, 

Z 4 -CH 2 -, Z 5 -(CH 2 } 1-6 -, Z 6 - {CK 2 ) , z'-CCHjJ^g-, 
^ Z 8 -<CH 2)l _ 6 -, Z 9 -(CH 2 ) 1-6 -, or Z 10 -^)^-, 
R is lower alkyl, benzyl, benzyloxy, benzylthio, phenoxy, 
or phenyl thio, fi^C^ 

R 5 is hydrogen; and the group -N - C- is . one of the structures TL to 
VIII; 



and when R 4 is the group Z-(CH 2 ) 0 _ g -, then 

R 4 is zMcH.,)^-, Z 2 -(CH 2 ) 0 _ r , Z 3 -(CH 2 ) 0 _ 6 -, 

z4 - (CH 2^-6-' z5 - {CH 2) 0 -6-' ^Vo-e^ Z? ~ < C V 0-6"' 

^-^W' z9 - (CE 2 } 0-6- ° r zl °- (CE 2 ) 0-6- and 

R 3 is hydrogen, lower alkyl or amino lower alkyl and 

R is hydrogen; and the group -N - C- is one of the structures II to 

vm? ' 
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and when R 5 is the group Z-tCH.,)^-, the n R 5 is Z 1 , z 2 , 
Z*, Z 4 , Z 5 , Z 6 , Z 7 , Z 8 , Z 9 or Z 10 , 



* is hydrogen, lower alkyl or amino lower alkyl and 

R 4 is lower alkyl, benzyl, benzyloxy, bensylthio, phenoxy or phenyl- 



10 
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thio; and x-^v^R 

the group -N - C- is one of the structures U to VH. 
I 

One embodiment of the present invention comprises com- 
pounds of formula I, its esters and salts, wherein R 4 is 
the group Z-(CH 2 ) 0 _ g -. Among these compounds certain 
groups of compounds are preferred: 
. ) compounds, wherein the group 

-N - C- is the group of formula H, IV (wherein B is a 
saturated ring) or VIII, preferably R 5 being hydrogen; 
.) compounds, wherein R 4 is Z-(CH 2 ) 0 _g-, z being Z 1 , Z 2 , 
Z 3 , Z 5 , z 7 , Z 8 , Z 9 or Z 10 ; 



4 1 

. ) compounds, wherein R is Z - (CH^) ^ 
. 2'2 or 3 ' 

Z7 - <CE :'2 or 3-' ^-(=H 2 ) 2 „ 3 -, Z 9 -(CH 2 ) 2 or 3 - or 

15 z 10 -«3 2 > 2 M 3 -, 

.) compounds, wherein R 4 is Z 4 ; 

.) compounds, wherein R 1 and R 2 are hydrogen; 

.) compounds, wherein R 6 is hydrogen and R 7 is hydrogen 

or hydroxy; 

20 .) compounds, wherein R and R are independently 

hydrogen or methyl; 

.) compounds, wherein R 8 is chloro; 

.) compounds, wherein R 3 is methyl; 

.) compounds, wherein R 1 and R 2 are independently 
25 hydrogen or lower alkyl (preferably hydrogen) , the group 
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ft* 

-N - C- is the group of formula II or IV , wherein B is a 

5 4 1 

saturated ring and R is hydrogen, R is Z -CCH^-, 

Z -(CH 2 ) 3 - or Z 4 , R 6 and R 7 are hydrogen <and R 8 is chloro; and 

R is hydrogen) lower., alkyl or amino lower altyl (preferably nethyl) ; 

-) of particular interest are compounds, wherein R 1 and 
2 

R are hydrogen, the group 

-N - C- is the group of formula IV wherein B is a 
saturated ring, and R 5 is hydrogen, R 4 is Z^-fCH-),- or 

Z -(CH 2 ) 3 -, wherein R is hydrogen, R 7 is hydrogen or 

8 3 
hydroxy, and R is chloro, and R is methyl, preferably 

in the form of its mono-or-di-ethyl ester. Also the: 

analogous compounds, wherein the group 



-N - C- IS -N - c- or -N - C 



is -N - C- or -N - c- are preferred. 

1 • 1 

Another embodiment of the present invention comprises 

compounds of formula I, its esters and salts, wherein 
3 

R is the group Z-(CH 2 ) Q _ 6 -. Among these compounds the 

following groups of compounds are preferred: 
. ) compounds , wherein the group 

-N - C- is the group of formula II, iv (wherein B is a 
saturated ring) or VIII; 
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.) compounds, wherein R is Z -(CH 2 > 4 -, Z -(CH 2 ) 4 -, 

Z K iCR 2 ) r , Z 4 -CH 2 -, Z^-(CH 2 ) 4 - # Z 6 -(CH 2 ) 4 - / Z 7 -(CH 2 ) 4 -, 

Z 8 -(CH 2 ) 4 -, Z 9 -(CH 2 ) 4 - or Z 10 -(CH 2 ) 4 -; 

1 2 

• ) compounds, wherein R : and R are hydrogen; 

. ) compounds wherein R 6 is hydrogen and R 7 is hydrogen 

or hydroxy; 

9 10 

. ) compounds, wherein R and R are independently 
hydrogen or methyl; 

o 

.) compounds/ wherein R is chloro; 

.) compounds, wherein R 4 is benzyl or ethyl j 

1 2 

. ) compounds, wherein R and R are independently hydrogen 
or lower alkyl (preferably hydrogen) , the group 

-N - C- is the group of formula n or IV, wherein B is a 
saturated ring, and R 5 is hydrogen, R 3 is Z 1 -(CH 2 ) 4 - # 
Z -(CH 2 ) 4 - or Z 4 -CH 2 -, R 6 and R 7 are hydrogen and R 8 is 
chloro and R 4 is — CH 2 — (S) m — - wherein n is zero or 



. ) of particular interest are compounds, wherein R 1 and 
R 2 are hydrogen, the group 

-N - C- is the group of formula IV, wherein B is a satu- 

5 ^ i 

rated ring and R is hydrogen, R is Z -(CH 2 ) 4 - or 

Z 2 -(CH 2 ) 4 -, wherein R 6 and R 7 are hydrogen, R 8 is chloro? 
4 

and R is benzyl, preferably in the form of its mono-or- 
di-ethyl ester. Also the analogous compounds, wherein 
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s 



/^r 5 n ft 



the group -N - C- is -N - C- or -N - C- are preferred. 



Another embodiment of the present invention comprises com* 
pounds of formula I, its esters and salts, wherein is 
the group Z- (CEj) Q_g- . Among these confounds the 
5 following groups of compounds are preferred: 



• ) compounds , wherein the group 

-N - C- is the group of U, VI (wherein B is an aromatic 

i 

ring), or XV (wherein S is a saturated ring) ; 
. ) compounds , wherein the group 

Z Z 




PC ■ k 

10 -N - C- is -K - C-, -K - C-or-N 

I 




5 12 357 89 

. ) compounds, wherein R isZ,Z,Z,Z,Z,Z,Z 

or Z ; 

12 

.) compounds, wherein R and R are hydrogen; 
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.) compounds, wherein R 6 is hydrogen end R 7 is hydrogen 
or hydroxy; 

.) compounds, wherein R 9 and R 10 are independently 

hydrogen or methyl; 

.) compounds, wherein R is chloro; 

•) compounds/ wherein R 3 is methyl; 

.) compounds, wherein R* is benryl or ethyl; 

.) compounds, wherein R 1 and R 2 are independently 

hydrogen or lower alkyl, the group 

/ \ 

-* - C- is the croup of formula m, IV, v, vi or VII, 
r 4 ±s <^V- C h 2 _ (s) ^__ / wherein m is zero or 1 and R 5 
is z- or 2 , wherein R € and R 7 are hydrogen and R 8 is 
chloro, end R"" is hydrogen or lower alkyl (preferably methyl) . 

The lower alkyl groups, except .where noted otherwise, 
include straight and branched chain hydrocarbon radicals 
from one to six carbon atoms, for example, methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
isopentyl, hexyl, cyclopropyl, cyclohexyi and the like.- 

The compounds of this invention form esters, in these 
esters the hydroxy group of the carboxy groups shown in 
formula I can be replaced by the same or by different 
groups which are selected from alkoxy having from 1 to 8 
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carbon atoms, phenoxy, phenylalkyloxy having from 7 to 10 
carbon atoms, -0CH 2 0C0-alkyl having from 3 to 8 carbon 
atoms, -OCH 2 CO-phenyl , -0(CH 2 ) ]c -0- phenyl wherein k is 1 
or 2 and the phenyl ring may be substituted by halogen, 
hydroxy, trifluo^aethyl, alkoxy having from 1 to 6 
carbon atoms, alkyl having from 1 to 6 carbon atoms 
(the phenyl group preferably containing one substituent) 
and -0(CH 2 ) k -o-napthyl wherein k is 1 or 2. 

Preferred are alkyl esters (the alkyl group being 
defined as above) and aryl esters, especially the ethyl 
and benzyl esters. Of particular interest are the mono- 
esters, wherein the carboxy group attached to the group 

-N - c- is in the free form. 



The compounds of this invention form salts with various 
inorganic and organic acids and bases which are also 
within the scope of the invention. Such salts include 
ammonium salts, alkali metal salts like sodium and potas- 
sium salts (which are preferred) , alkaline earth metal 
salts like the calcium and magnesium salts, salts with 
organic bases e.g., cicyclohexylamine salts, N-methyl-D- 
glucamine, salts with amino acids like arcinine, lysine 
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10 end the like. Also, salts vith organic and inorganic acids may 
be prepared, e.g., HC1, ESr, E^, E^, nethanesulfonic acid, 
toluensulfonic acid, maleic acid, fumaric acid and cannhorsulfcaie 
acid. Tne non-toxic physiologically acceptable salts are preferred, 
although other salts are also useful, e.g., in isolating of purifying 

15 the product. 



This invention includes all possible stereoisomers of the 
compounds. Preferred stereoisomers are those in which 
the absolute configurations at each of the three carbon 
atoms bonded to both a nitrogen and a oarbonyl group 
corresponds most closely to the absolute configuration 
of L-aminoacids. The preferred compounds contain a cis, 
syn-octahydro-lH-indole.2(S)-carboxylic acid moiety or a 

l / 4-dithia-7-a 2 aspiro[4.4Jnonane-8 (S)-carboxylic acid 

moiety. 

Non limiting examples of preferred compounds of the pre- 
sent invention are: 

l-^K- IKS) -ethoxycarbonyl-5- U-chloro-3-sul£ amoyl) - 
ben2enesulf pnaminopentyl J - (S) -alanyl j-cis , syn- 
octahydro-lB-indole-2(S)-carboxylic acid, 

[1 (S) -ethoxycarbonyl-5- <4-chloro-3-sulf amoyl) - 
5 benzamidopentyl) - ( S ) -alanyl j-cis , svn-octahydro-lH- 
indole-2 (S)-caxboxylic acid, 
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1-|n- Il(S) -ethoxycarbonyl-5- (4-chloro-2jhydroxy- 
5-sulfamoyl) -benzamidopentyl) - (S) -alanylj-cis , svn- 
• octahydro-lK-indole-2(S) -carboxylic acid, 

10 1-|no- ri (S) -ethoxyearbonyl-3-phenylpropyl) -He- [ (4- 
chloro-3-sulf anoyl) benzenesulfonyl) - (S) -lysylj- 
cis , svn-octahydro-lH-indole-2 (S) -carboxylic acid , 

tl(S) -ethoxycarbonyl-3-phenylpropyl] -Nc- [ (4- 
chloro-3-sulfamoy) benzoyl) - (S) -lysyl}-cis ,svn- 
15 octahydro-lE-indole-2 (S) -carboxylic acid, 

7- (4-chloro-3-sulf araoylbenzaniido) [1 (S) - 

ethoxycarbonyl-3-phenylpropyl) - (S) -alanylj- 

1, 2, 3, 4 -tetrahydroisocuinoline-3 (S) -carooxyxic dcm, 

1H-INBOLE-2 „ , -OBBomiC ACID, j ' ^"^A-™^ 
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1- [N- [1 (S) -ETHOXYCARBONYL-5 [ [ (4-CHLORO-2-AMINO-5- 
SULFAMYLPHENYL) -CARBONYL] AMINO] PENTYL] - (S ) ALANYL] -CIS , SYK- 
OCTAHYDRO-1H- INDOLE -2 (S) CARBOXYLIC ACID 

1- {N-fl ( S ) -etho X ycarbonyl-5-t7-chloro-4-oxo-6-sulfainyl- 

2- phenyl-l , 2 , 3 , 4- tetrahydro quinazolin-3-yl] pentyl ] - ( S ) - 
alanyl}-cis f syn-octahydro-lH r indole-2(S) carboxylic acid 



or the corresponding fa* acids or esters, respectively. 



The compounds of the present invention can be produced by 
one or more of the methods and subroutes depicted in the 
following equations. Reactive groups not involved in the 
reactions described below such as amino and carboxy groups 
may be protected by methods standard in peptide chemistry 
prior to the coupling reactions and subsequently depro- 
tected to obtain the desired products. Racemates, if 
obtained by these processes, can be resolved by standard 
techniques such as column chromatography or fractional 
crystallization. 
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K. For the preparation of compounds of formula I, wherein 
R 1 is hydrogen a ketocompound ( m ) is condensed with a 
dipeptide ( xx ) under reduction.. 



4 l ?° f 

R -CH 2 -C = 0 + H 2 N-CH-C-N - C-COPr 



0 i 2 

XIX XX 

2 3 4 e 

5 In these compounds A, R , R ,.r and R 3 are as defined above 
and Pr stands for a free or a protected (e.g. by esterification) 
hydroxy group. 

The ketocompound ( XE ) can be condensed with the dipeptide 
( XX ) in aqueous solution, optimally near neutrality, or 

10 in a suitable organic solvent (for example CH 3 OH) in the 
presence of a reducing agent such as for example sodium 
cyanoborohydride to give directly the desired compound I 
(wherein R is hydrogen). Alternatively, the intermediate 
Schiff base, enamine, or aminol may be catalytically reduced 

15 to yield product I, for example, by hydrogen in the presence 
of palladium on carbon (e.g. 10% palladium on carbon) or of 
Raney nickel. The ratio of diasteriomeric products formed 
may be altered by the choice of catalyst. 



B. Alkylation of a dipeptide ( XX ) by means of a cccpound 
20 of formula (XXI ) 
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Pr 



if ... 

R -CH,-C-X + H-N-CH-C-N - C-COPr 
K 1 0 1 2 

XXI XX 

wherein X is chloro, hroiD, iodo, alkanesulfcnyloxy oar ;arenesul£onyl- 
oxy, R*, R 2 , r 3 , r 4 , r^ are as defined above for ^'■■nrri '? of frww^ fl 
I and Pr stands for a free or protected (e.g. by esterification) hy- 
5 droxy group. Hob reaction can be carried out under basic ^f <»e 
in water or in an org an ic solvent. 



C. Condensation of an arainoacid (XXH) with an pq inoaclfl (XXHI) 

R -CH, -C-NH-C-COOB + HN - C-COPr ■ \ _ 

1 H l 2 
R R 

xxii xxm 

A, R , R , R 3 , R 4 , r^ are as defined above for compounds 
formula I and Pr stands for a free or protected (e.g. 
esterification) hydroxy group. 

■ 

This reaction is well known from peptide chemistry. The 
reaction can be carried out in the presence of a condensing 
agent such as for example dicyclohexylcarbodiimide (DCC) , 
diphenylphosphoryl azide (DPPA) and N,N-disuccinimidyl car- 
bonate in CH 3 CN. While, as mentioned above, reactive groips 
(e.g. hydroxy groups) are protected before the coupling 
reaction is carried out, the amino group of compound (XXm) 
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can be activated, e.g. by means of tetraethyldiphosphit 
and/or the carboxy group of compound (XXII) can be activated 
via the intermediacy of active esters such as that derived 
from 1-hydroxybehzotriazole, its mixed anhydride (derived 
from a chlorocarbonic acid ester) , its azide or dicyclo- 
hexylcarbodiimide . 

This process is of particular use for the preparation of 
compounds wherein the R 3 , R 4 or R 5 contains or is Z 1 , es- 

4 1 
pecially wherein R is or contains Z . 

Condensation of an amino compound (XXIV) with a keto- 
compound ( XXV ) 



CO R 3 



5 



r t 

R ~ CH 2 -( y NH 2 + 0 = C-C-N - C-COPr > j 



R 1 0 R 2 

XXIV XX7 . 

10 under the conditions described for process .A. 

A> R , R , R , r 4 , r 5 are as defined above for compounds 
formula I and Pr stands for a free or protected (e.g. by 
esterification) hydroxy group. 



E. Alkylation of an amino compound (XXIV) by means of a 
compound (XXVI) 
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Pr .p5 
CO R 
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4 1 I i i 
R -CH -C-NH + X-CH-C-N - C-COPr T 

R 1 0 l 2 

XXIV XX57I 
. therein X is chloro, hrono, iodo, alJcanesulfonyloxy or arenesulfonyl- 

axy, A, R 1 , E 2 , R 3 , R 4 , R 5 are as defined above for compounds of for- 
mula I, and Pr stands for a free or protected (e.g. by esterlfication) 
5 hydroxy group, me reaction can be carried out under the conditions 
.described for process B. 

F. For the preparation of compounds of formula I, wherein 
3 4 5 

one of R / R and R is a group Z-(CH 2 ) 0 _ 6 - f wherein Z is 
Z 5 , Z 6 , Z 7 z 8 , z 9 or Z 10 preferably Z 7 , z 8 or Z 9 : 
10 Condensation of a peptide of the general formula (XXX) with 
a compound containing the desired group (XXXI) 

To f 

W 4 -CH 2 -d-NH-CB-C-R - C-COPr ♦ » 6 H * j 

a 1 1 b 

XXX XXXI 
wherein R 1 , R 2 and a are as defi3ied for forjaula x , Pr ±s a 
protected hydroxy group, W 3 , w 4 and W 5 are defined like R 3 , 
R 3115 r5 respectively with the difference that one of W 3 , w 4 and 
15 W 5 contains an NH 2 -group instead of the respective Z 5 to. z 10 - 
group; and W 6 is Z 5 f Z 6 , Z 7 , Z 8 , Z 9 or Z 10 . Tte reaction can be 
carried out in an inert organic solvent, e.g. an alcohol, (preferably 
ethanol) at reflux temperature. 



reaction may be exemplified by the following Reaction Scheme: 
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For the preparation of compounds of formula I, wherein 

one of R 3 , R 4 and R 5 is a group Z-fCH^^-, wherein Z is 
Z 1 , Z 2 or Z 3 : 

condensation of a peptide of formula XXXII with an appro- 
priately substituted compound of formula XXXIII 



Pr w 9 
io f ^ 



W 8 -CH 2 -C-NH-CH-C-K - C-COPr + W 10 -C1 - \ r 

, II I 7 A 

i 1 0 I 2 

»«xx xxxrrc 
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1 2 

wherein R / R and A are as defined for formula I, Pr is a 

7 8 9 3 

protected hydroxy group, W , W and W are defined like R , 

R 4 and R 5 resp^tively, with the difference that one of W 7 , W 8 and 

9 12 
W contains an NHj-group instead of the respective Z , Z or 

5 z 3 group, and W 10 is 




XXXIV XXXV XXXVI 

This condensation can be exemplified by the following 
Reaction Scheme: 



10 
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The reaction can be carried out in a suitable solvent (e.g. 
THF, pyridine or mixture of THF and triethylamine) , usually 
between 0°C and room temperature. 

Ii Por the preparation of compounds of formula I, wherein 
3 4 5 

5 one of R , R and R is a group Z-(CH 2 ) 0 _ 6 -, wherein Z is 
4 

Z : condensation of a peptide of formula (XXXVII) with a 
3-halomethylbenzothiadiazine (XXXViii) 



N CE5— Hal 

H 



XXXVIII 



Pr 



lo W 11 (iK 
W -CH 2 -C-NH-CH-C-K - C-COPr 



XXXVII 

1 2 

0 wherein R , R and A are as defined for formula I, Pr is a 

protected hydroxy group, W 11 , w 12 and W 13 are defined like 
3 4 5 

R , R and R respectively with the difference that one of 
W 11 , W 12 and W 13 contains a -SH-group instead of the re- 
spective Z 4 -group, and Hal is halogen, preferably chloro. 
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The reaction is carried out in a suitable solvent (e.g. 
DMF) , preferably in the "presence of triethylamine. 

l± For the preparation of compounds of formula I, 'wherein 
3 4 5 

one of R , R and R is a group Z-(CH 2 ) 0 _g-# wherein Z is 

Z^ or Z^: condensation of a peptide of formula XXXIX 
with a compound of formula XXXX 



w 1€ 

Pr Jr 

V -CE.-C-KS-CS-C-K - C-COPr * X > I 

2 i, I I j CE 3 o/\ 10 



R' 



xxxix xm 

wherein E 1 , R 2 , R S , R 10 and A are as defined for formula X, 
Pr is a protected hydroxy croup, w 14 , w 15 and K 16 are de- 
fined like R w > R^ and R~ respectively with the difference 

i & ' i * 16 
that one of vr ' , V and V contains the group 



HJ*SC> 5? c 2 

JL II or r/^^S,„ respect- 

j£/^^KB 2 8 2 ^ely 

XSQCE XXXXI a 

instead of the .group Z 5 or Z 6 respectively. The reaction 
can be carried out in an inert organic solvent, e.g. an 
alcohol, preferably ethanol, under acidic conditions (e.g. 
by addition of a hydrochloric acid) at reflux temperature. 



RAO OBIQINAL 
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The starting compounds in these reactions can be prepared 

according to known methods. 

The compound of formula XXII, wherein R 1 is hydrogen can 
for example be prepared by reacting a keto compound .(XIX) 
with on aminoacid (XXVII) 



Pr 

I 3 
CO R J 

4 I I 
R -CH -C = 0 + H 2 N-9-COOH — » XXII 



XIX XXVII 
according to the condition described in process A. 

■Alternatively, the compound of formula XXII can be pre- 
pared by condensing XXIV with a keto acid (XXVIII) 



Pr 

I 

CO R 
4 I I 

R -CH 2 -C-NH, + 0 = C-COOH 

XXIV XXVIII 



1 ,3 



2 -Y-«n 2 ♦ g = c-COOH > XXII 



or by condensing 



Pr 

co R 3 

4 I I 
R -CH 2 -C-X + HjN-C-COOH ^ XXII 

1 H 

R H 

XXI XXVII 
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CO R 3 
4 I I 
R -CH 2 -C-NH 2 + X-fj-COOH > XXII 

II H 
R 

XXIV XXIX 
under the conditions described for process B (X being as 
defined in process B) . 

The compound XXII can also be prepared analogously to 
process G described above. 

•The starting compound (XXXVII) of process H can for ex- 
ample be prepared from a correspondign compound wherein 
the respective group w 11 , w 12 or W 13 is -SCHC~H C by re- 
duction with sodium in liquid ammonia. 

The above processes are followed by setting free protected 
groups by known methods. Protected carboxy groups, e.g. 
when, for example,^ — HProtected by removable ester groups 
(e.g. Pr being alkoxy, pnethoxy, ethoxy, tert. butyloxy) , 
nitrobenzyloxy or bezyloxy^ are set free by hydrolysis or 
hydrogenation. (Reductive cleavage of a compound, wherein 
one of the protecting groups (Pr) is benzyloxy and the 
other protecting group is alkoxy will yield a compound, 
wherein the benzyloxy group has been replaced by hydroxy 
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but the alkoxy group has not been replaced.) Hydrolysis 
can be carried out under acidic conditions (using e.g. a 
halogen hydracid or trifluoroacetic acid) , under basic 

conditions or by means of photochemical hydrolysis. 
5 The amino group (s) can be protected by protecting groups 
such as for example fonnyl, t-butoxycarbonyl , carbobenzyl- 
oxy, triphenylmethyl and nitrophenylsulfenyl. These groups 
can be removed under acidic conditions, e.g. by means of a 
halogenhydroacid and/or trifluoroacetic acid. 

10 Esters obtained by the above processes can also be trans- 

esterified. For example, ethyl esters can be converted to 

the corresponding benzyl ester with benzyl »1rohn1 under »<~Hi ~ 
conditions . 

As mentioned before the compounds of this invention exist 
15 in diastereoisomeric forms or in mixtures thereof. The 
above described syntheses can utilize racemates, enanti- 
omersi — lor diastereomers as starting materials. Enanti- 
omeric intermediates may be obtained by resolution methods 
known in the art. When diastereomeric products result 
20 from the synthetic procedures, the diastereomeric products 
can be separated by conventional chromatographic or 
franctional crystallization methods (e.g. described in the 
European published application No. 12401). 
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The compounds of this invention form salts with various 
inorganic and organic acids and bases which are also 
within the scope of the invention. Such salts include 
ammonium salts, alkali metal salts like sodium and potas- 
5 slum salts ( which are preferred) , alkaline earth metal 
salts like the calcium and magnesium salts, salts with 
organic bases e.g., dicyclohexylamine salts, N-methyl- 
D-glucamine, salts with amino acids like arginine, lysine 
and the like. Also, salts with organic and inorganic • 
10 acids may be prepared, e.g., HC1, HBr, H-SO, , H^PO,, 

t 4 3 4 

methanesulfonic acid, toluensulfonic acid, maleic acid, 
fumaric acid and camphor sulfonic acid. The non-toxic 
physiologically acceptable salts are preferred, although 
other salts are also useful, e.g., in isolating or puri- 
15 fying the product. 

The salts may be formed by conventional means, as by re- 
acting the free acid or free base forms of the product 
with one or more equivalents of the appropriate base or 
acid in a solvent or medium in which the salt is' in- 
20 soluble, or in a solvent such ; as water which is then re- 
moved in vacuo or by f reeze-drying or by exchanging the 
cations of an existing salt for another cation on a suit- 
able ion exchange resin. 

The compounds of this invention are useful as antihyper- 
25 tensive agents in mammals, including humans, in which the 
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blood pressure has become abnormally elevated. 

The compounds of the present invention can be combined 
with pharmaceutical carriers and administered in a variety 
of well known pharmaceutical forms suitable for oral or 

parenteral administration to provide compositions useful 
in the treatment of cardiovascular disorders and particu- 
larly mammalian hypertension. 

The effective dose (ED^q } of the compounds of this in- 
vention will typically be in the range of about 0.01 to 
about 30mg/kg, preferable of about 0.1 to about lOrog/kg, 
of mammalian weight, administered in single or divided 
doses. The exact dose to be administered is dependent 
upon where the particular compound lies within the above 
guoted range, as well as upon the age, weight and condition 
of the individual. 

Generally, in treating humans, the compounds of this in- 
vention may be administered to patients in need of such 
treatment in a dosage range of 5 to 500mc per patient 

generally given several times, thus giving a total daily 
dose of from 5 to 2 000mg per day. 
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The composition containing the compounds of this invention 
will preferably contain from about 5 to 250mg of the active 
compound per dosage unit. These compositions are most 
preferably administered orally. Typical formulations for 
oral administration are those such as tablets, capsules, 
syrups, elixirs or suspensions. Typical injectable for- 
mulations include solutions and suspentsions. 

The typical acceptable pharmaceutical carriers for use in 
the formulations described above are exemplified by: 
sugars such as lactose, sucrose, mannitol and sorbitol; 
starches such as corn starch, tapioca starch and potato 
starch; cellulose and derivatives such as sodium carboxy- 
methyl cellulose, ethyl cellulose and methyl cellulose; 
calcium phosphates such as dicalcium phosphate and tri- 
calcium phosphate; sodium sulfate; calcium sulfate, poly- 
vinylpyrrolidone, polyvinyl alcohol; stearic acid; alkaline 
earth metal stearates such as magnesium stearate and cal- 
cium stearate, stearic acid, vegetable oils .such as peanut 
oil, cottonseed oil, sesame oil, olive oil and corn oil; 
non-ionic, cationic and anionic surfactants; ethylene gly- 
col polymers; beta-cyclodextrin; fatty alcohols and hydro- 
lyzed cereal solids; as well as other non-toxic compatible 
fillers/ binders, disintegrants , buffers, preservatives, 
antioxidants, lubricants, flavoring agents, and the like 
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commonly used in pharmaceutical foralations. 

The following examples illustrate the preparation of the 
compounds of the present invention. The diasteromers 
prepared as setforth below may be isolated by column chro- 
matography or by fractional crystallization. 
In the examples below, octahydroindole-2 (S) -carboxylic 
acid refers to cis,svn-octahydroindole-2 (S) -carboxylic 

acid, also named 3a(S) , 7a (S) -octahydroindole-2 (S) - 
carboxylic acid. 
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Example 1 



Una- [I (S ) -Ethoxvcarbonvl-3-phenylpropvn -n£- f (4-chloro- 
3-sulf amovDbenzenesnlfonvil - (Sl- lysvlj-cis . syn-octahydro- 
lH-indole-2 (S ) -carboxvlic acid 

A. stir a suspension of 24. Og of N£-benzyloxycarbonyl- (S)- 
lysine and 36. Og of ethyl 2-oxo-4-phenylbutanoate acid in 
2500ml of absolute ethanol at room temperature for 24 hours. 
Add 16. Og of sodium cyanoborohydride and stir the resulting 
mixture at room temperature for 48 hours. Add 80ml of water 
and stir the resulting mixture at room temperature for 72 
hours. Concentrate this mixture in vacuo at 30 °C to give 
a white residue. Suspend the residue in 1200ml of ice water, 
add concentrated hydrochloric acid to maintain pH 2-4, and 
stir this mixture for 2 hours. Absorb this aqueous solution 
on- 2000ml of XAD-2 (Rohm & Haas Co.) resin. Elute the resin 
with 16,000ml of water and then with 8000ml of absolute 
ethanol. Concentrate the ethanol solution and chromato- 
graph the residue on a column of silica gel (3000ml, 60- 
200 mesh) eluting with chloroform s isopropanol : 7% ammo- 
nium hydroxide 1:1:1 (organic layer) to give a white res- 
due. Chromatograph this residue on a column of silica gel 
(3000ml), eluting with chloroform : isopropanol : 7% ammo- 
nium hydroxide 1:1:1 (organic layer) to give fractions A, 
B, C, and D. Absorb fraction B on a column of silica gel 
(1500ml) , eluting with chloroform : isopropanol : 7% ammo- 
nium hydroxide 1:1:1 (organic layer) to give N -benzyloxy- 
carbonyl-Na- [1 <S) -carboethoxy-3- (phenyl) propyl] - (S) -lysine , 
a white solid, [a]; 6 + 6.1« (ethanol) , m.p. 114-115«C. 

B. Cool a solution of 1.9g of the product of part A and 
1.3g of cis,sy il -octahydro-lH-indole-2 (S)-carboxylic acid 
benzyl ester in 24ml of dimethylformamide to 0«C under 
nitrogen. Add dropwise a solution of 0.9 of diphenyl- 
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phosphorylazide in 6ml of dimethy Iformamide , followed by 
a solution of 0.7ml of N-methylmorpholine in 6ml of di- 
methylf ormamide , also added dropwise, and stir at room tem- 
perature for 18 hours. Baur the reaction solution into water , 
5 adjust to pH 8 with IN NaOH, and extract with ether. Dry 
the ether layer over magnesium sulfate, and concentrate 
under vacuum to a yellow oil. Chromatograph the oil on 
silica gel (1000ml, 60-200 mesh) , eluting with hexane : 
ethyl acetate (1:2) to give l-£ta- [1 (S)-carboethoxy-3- 
1 o (phenyl ) propyl] -l*£-benzyloxy-carbonyl- (S ) -lysyl j-cis , syn - 
octahydro-lH-indole-2 (S) -carboxylic acid, benzyl ester, a 
yellow oil. 



C. Dissolve 1.60g of the product of part B in 150ml of 
absolute ethanol. Add 0.75g of 10% palladium-on-charcoal 
15 and hydrogenate the mixture at 50 psi at room temperature. 
Filter the reaction mixture and concentrate the filtrate 
in vacuo to give 1-^a- [1(S) -ethoxycarbonyl-3- (phenyl) propyl- 

(S) -lysylj-cis , sjrn-octahydro-lH-indole-2 (S ) -carboxylic acid 
hydrate, a white foam, [a]p 6 -42.5 (ethanol). 

20 D. To 4.9g of 1— [ncx- [1 (S) - [ethoxycarbonyl-3-phenylpropyl] - 
(S)-lysylj-cis,svn-octahyro-lH-indole-2 (S) -carboxylic acid 
in 200ml of tetrahydrofuran and 2g of triethylamine at 0-5°C, 

add 2.9g of 4-chloro-3-sulf amoylbenzenesulfonyl chloride 
and stir the resulting mixture at room temperature. Con- 
25 centrate the resulting mixture in vacuo and chromatograph 
the residue on an Lobar RP-8, size B column (E. Merck) 
using acetonitrile : water as eluant to give the title com- 
pound. 
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1-Sna- 11 (S ) -Ethoxvcarbonyl- 3-phenylpropy 1 1 -N£- [ (4-chloro- 
3-sulfamoyl) benz oyl]- (S)-lvsylE-cis ,syn-oc*ahvdro-lH-in- 
dole-2 (S)-carboxylic acid 

5 Treat 4.9g of l-{NaH (S)-ethoxycaxbonyl-3-phenylpropyl)- 
(S)-ly^lj-cis / syn-octahydro-lH-indole-2 (S) -car boxy lie acid 
(obtainable as described in Example 1A to 1C) in 200ml of 
tetrahydrofuran and 2.0g of triethylamine at 0-5 °C with 
2.2g of 4-chloro-3-sulfamoyl-benzoyl chloride and stir 
10 the resulting mixture at room temperature. Concentrate 
the resulting mixture in vacuo and chromatograph the res- .. 
idue on a Labor RP-8, size B column (£. Merck) using ace- 
tonitrile : water as eluant to give the title compound. 



Example 3 

15 1-fNct- [1 (S) -Ethoxvca rbonvl-3-phenvlpropvll -n£- r (4-chloro- 
3-suf amovl) ben zenesul f onyl] - (S) -lysvll- (S) -proline 

Substitute 2.17g of 1-{nq-[1 <S)-ethoxycarbonyl-3-phenyl- 
propyl]-(S)-lysyl}-(S) -proline for the respectively sub- 
stituted octahydro-lH-indole-2(S)-carboxylic acid in Ex- 
20 ample ID to obtain the title compound. 

Example 4 

1-fNa- Tl (S ) -Ethoxvcarbonvl-3-phenvlpropvl] -N£- [ (4-chloro- 
3-sufamov l) benzoyl? .- (S)-lvsvl£- (S)-proline 

Substitute 2.17g of 1-{nc- [1 (S)-ethoxycarbonyl-3-phenyl- 
25 propyl] - (S ) - lysy$- (s ) -proline for the respectively sub- 
stituted octahydro-lH-indole-2 (S ) -carboxy lie acid in Ex- 
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ample 2 to obtain the title compound. 

Example 5 

1-fna- [1 (S)-Carboxy-3-phenylpropyl]-N£-[ (4-chloro-3-sulf- 
amoyl) benzenesulf onyl] - (S) -lysyl] -cis , syn-octahydro-lH- 

5 indole-2 (S)-carboxylic acid 

A. To a solution of 1.10g of 1-{no.[1 (S ) -ethoxycarbonyl- 
3-phenylpropyl]- (S) -lysyl?-cis , syn -octahyro-lH-lndole-2 (s)- 
carboxylic acid (prepared as in Example 1) in 100ml of 
methanol at 0-5°C, add 2.0ml of 2.5N sodium hydroxide so- 
10 lutiqn and stir at room temperature for 24 hours. Add 
20ml of water, concentrate to one-half volume, and stir 
24 hours. Concentrate this solution, in vacuo and absorb 
on AG 50W-X2 (100-200 mesh, hydrogen form, -Bio-Rad resin) 
(50ml) . Place said 50ml of resin on an additional 300ml 

15 of resin, elute the resin with 1200ml of water, and then 
elute with 4% pyridine in water to yield 1—£ncx- [1 (S)- 
carboxy-3-phenylpropyl) - (S) -lysylj -cis ,syn-oct ahydro-lH- 
indole-2 (S) -car boxy lie acid, a white solid, m.p. 165-166° 
[a)p 6 -8-2 (ethanol). 

20 B. Treat 2.45g of the product of Step A with 1.45g of 4- 
chloro-3-sulfamoylbenzenesulfonyl chloride as described in 
Example ID to give the title compound. 



Example 6 



1-^Na- [1 (S) -Carboxv-3-phenvlpropvH -N&- [ (4-chloro-3-sulf- 



25 amoyl) benzoyl- (S) -lysyl]»-cis ,syn-octahydro-lH-indole-2 (S) 



car boxy lie acid 
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Treat 2.45g of the product from Example 5 A with l.lg of 
4-chloro-3.-sulfamoylbenz6yl chloride as described in Ex- 
ample 2 to give -the title compound. 



Example 7 



5 f 1 (S) -Carboxv-3- phenvlpropvl] -S- T3- (6-chloro-3 . 4- 

dihydro-7-sulf amoyl-i , 2 , 4-benzothiadiazinyl-l . 1-dioaH A* \ 
methyl] - (R) -cvs telny 1? -cis . svp-octahvdro- lH-indo le-2 fsi . 
carboxvlic acid 



10 



A. Stir 10. 5g of S-benzyl-L-cysteine and 11. 0g og 2-oxo- 
4-phenylbutyric acid, ethyl ester in 1000ml of absolute 
ethanol at room temperature for 24 hours. Add. 5.28g of 
sodium cyanoborohydride and stir the resulting mixture at 
room temperature for 48 hours. Concentrate this mixture 
in vacuo at 30»C to give a white residue. Suspend the 
15 residue in ice-water, add concentrated hydrochloric acid 

to maintain pH 2-4, and stir this mixture for 1 1/2-2 hours. 
Absorb this aqueous solution on XAD-2 (Rohm & Haas Co.) 
resin. Elute the resin with water and then with absolute 
ethanol. Concentrate the ethanol solution and chromato- 
20 graph the residue on a column of silica gel using chloro- 
form : isopropanol : 7% ammonium hydroxide i:l:l (organic 
layer) to give N- [1 (S) -carboethoxy-3-phenylpropyl]-s-benzyl- 
(R) -cysteine. 

B. Treat 4.0g of the product of part A and 2.6g of cis,syn- 
25 octahydro-lH-indole-2 (S) -carboxylic acid, benzyl ester in 
10ml of dimethylformamide at 0' under nitrogen with a so- 
lution of 2.75g of diphenylphosporylazide in l.Og of N- 
methylmorpholine in 10ml of dimethylformamide, and stir at 
room temperature for 18 hours. Pour the reaction solution 
30 into water, - adjust to pH 8 with IN, NaOH, and extract with 
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ether. Wash the combined ether layers with aqueous sodium 
chloride solution , dry the ether layer over magnesium sul- 
fate, filter, and concentrate in vacuo to give a residue. 
Chromatograph this residue on silica gel (60-200 mesh) 
5 using hexane : ethylacetate to give l-^N-[l(S)-ethoxy- 
carbonyl-3-phenylpropyl] -S-benzyl- (R) -cysteinylfr-cls ,syn- 
octahydro-lH-indole-2- (S) -carboxylic acid, benzyl ester. 

C. Stir the product of part B in 50ml of a 15-20% solution 
of hydrobromic in acetic acid under nitrogen for 2 hours, 
10 then concentrate to dryness under vacuum at room temperature. 
Triturate the resultant residue -with ether to obtain 1-{n- 

[1 (S) - (ethoxycarbonyl-3-phenylpropyl] -S-benzyl- (R) -cys^ 
teinyl y-cis , syn- octahvdro-lH-indole-2 (S) -carboxylic acid, 
hydrobromide . 

15 D. React 1.5g of the product from part C in methanol with 
3.0ml of 2.5N sodium hydroxide at room temperature for 24 
hours and concentrate the resulting mixture in vacuo at 
room temperature. Absorb the residue on AG 50W-X2 (100- 
200 mesh, hydrogen form, Bio-Rad) resin. Elute the resin 

20 w ith water and then elute with 4% pyridine in water to yield 

1-{n- [1 (S) -carboxy-3-phenylpropyl] -S-benzyl- (R)-cysteinylj-- 

cis , syn-octahydro-lH-indole-2 (S ) -carboxylic acid , hydro- 
bromide . 

E. Treat l.Og of product form part D with 0.05g of sodium 

25 in 100ml of liquid ammonia. Evaporate and concentrate the 

resulting mixture to give 1-{n- [1 (SJ-carboxy-S-^phenylpropylJ- 

(R) -cystei-ny l}-cis , syn-octahydro-lH-indole-2 (S ) -carboxylic 
acid as the sodium salt. 

P. React 0.4g of the product from Step E in 20ml of di- 
30 methylformamide with 0.36g of 2-bromomethyl-6-chloro-3,4- 
dihydro-7-sulf amoyl-1,2 , 4-benzothiadiazine-l,l-dioxide 



- u - 



0088350 



and triethylamine. Concentrate the resulting mixture and 
chromatograph on an AG 50W-X2 column eluting with 4% 
pyridine in water to give the title compound. 

Example 8 

5 1-4n- [1 (R) -Carboxy-2- [S- ( (3- (6-chloro-3 , 4-dihydro-7-sulf- 
amoyl-1 , 2 , 4-»benzothiadiazinyl-l , 1-dioxide) methyl) ) thiol - 
ethyl] 3- (S) -alanyl Vcis ,syn-octahydro-lH-indole-2 (S) -car- 
boxy lie acid 

A. Stir lOOg of S-benzyl-L-cysteine ethyl ester hydrochlo- 

10 ride, 132 g of benzyl pyruvate, and lOg of 3A molecular 
sieves in 8 liters of ethanol for 18 hours under nitrogen. 
Add dropwise a solution of 52g of sodium cyanoborohydride 
in 100ml of ethanol, stir at room temperature for 24 hours, 
filter, then concentrate the filtrate at roam temperature 

15 under vacuum. Suspend the resultant residue in 100ml of 

water and 500ml of ether and adjust the mixture to pH 8 with 
IN HC1. Wash the organic layer with saturated sodium chlo- 
ride solution, dry over sodium sulfate, and filter. Adjust 
the filtrate to pH 2 with 3M ethereal HC1, decant the su- 

20 pernatant, wash the resulting oily precipitate with 200ml 
of ether, and mix with saturated aqueous sodium bicarbonate 
to obtain a solution of pH 8. Extract the mixture with 1 
liter of ether, dry the ether layer over sodium sulfate and 
concentrate at room temperature to give N-[l (R)-carboethoxy- 

25 2- (benzylthio) ethyl] - (R,S) -alanine, benzyl ester, an amber 
oil. Thin layer chromatography in ethyl acetate : hexane 
(15:85) may be used to separate the two isomers (isomer A 
at Rf = 0.36, and isomer B at Rf = 0.28) , or the procedure 
may be continued on the mixture. 

30 B. Add 50g of the product of part A to 1800ml of a 15-20% 
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solution of hydrobromic-acetic acid and heat at 50°C for 20 
hours. Concentrate the resultant mixture to dryness under 
vacuum, and wash the resultant oily residue with ether until 
free of acetic acid to produce N- [1 (R) -carboxyethyl-2 ( benzyl- 
5 thio) ethyl) - (R,S) -alanine hydrobromide , an amber oil. 

C. Cool a solution of 50.5g of the product of part B and 
33. 4g of cis / svn-octahydroindole-2(S)-carboxylic acid benzyl 
ester in 1 liter of dimethylf ormamide to 0°C under nitrogen, 

add dropwise a solution of 35. 5g of diphenylphosphorylazide 
10 in 1 liter of dimethylf ormamide , followed by a solution of 
33. 4g of N-methylmorpholine in 200ml of dimethylf ormamide / 
also added dropwise, and stir at room temperature for 18 
hours. Pour the reaction solution into 3 liters of water, 
adjust to pH 8 with IN NaOH, and extract with 4x1 liter 
15 of ether. Wash the combined ether layers with 1 liter of 
aqueous sodium chloride, dry the ether layer over magnesium 
sulfate, filter,. and concentrate under vacuum to an amber 
oil. 

Chromatograph the resultant oil on 2kg of silica gel (60- 
20 200 mesh) using ether : hexane (90:10). Collect components 
having Rf 0.38 and Rf 0.61 as indicated by thin layer chroma- 
tography on silica gel eluted with ether. The isomer with 
Rf 0.61 is 1-{n- [1 (R)-carboethoxy-2-(benzylthio) ethyl] -(S)- 
alanyl}-cis,syn-octahydro-lH-indole-2 (S)-carboxylic acid, 

25 benzyl ester. 

D. Stir 0.70g of the (S)-alanyl product of part C and 25ml 
of a 15-20% solution of hydrobromic-acetic aicd under nitrogen* 
for 2 hours, then concentrate to dryness under vacuum at 
room temperature. Triturate the resultant residue with ether 
30 and filter to obtain [1 (R) -carboethoxy-2- (benzylthio) - • 

ethyl] - (S) -alanyl j-cis ,syn-octahvdro-lH-indole-2 (s) -carbo- 
xylic acid, hydrobromide as a tan solid, m.p. 124-125°C. 
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E. To a solution of 10. 6g of the product of Step D in 500ml 
of methanol, add 24ml for 2.5N sodium hydroxide solution and 
stir at room temperature for 24 hours. Concentrate this 
solution in vacuo and absorb on AG 50W-2. (Bio-Rad) resin 
5 (100-200 mesh, hydrogen form). Elute the resin with water 
and then elute vith 4% pyridine in water to yield 1-{n- 
[1 (R) -carboxy-2- ( benzylthio ) ethyl] - (S) -alanylf -cis , syn -octa- 
hydro-lE-indole-2 (S) -car boxy lie acid. 

P. Treat 4.22g of the product of Step E with 0.23g of so- 
10 dium in 200ml of liquid ammonia. Evaporate the ammonia and 
absorb the residue on AG 50W-2 (Bio-Rad) resin (100-200 mesh, 
hydrogen form) . Elute the resin with water and then elute 
with 4% pyridine in water to yield 1-{n- [1 (R) -carboxy-2- 
(mercapto) ethyl] - (s) -alanylj-cis ,syn-octahydro-lB-indole- 
15 2 (S)-carboxylic acid. ~ 

G. React 2.2g of the product of Step F in 20ml of dimethyl- 
form amide with 2.4g of 3-bromomethyl-6-chloro-3 ,4-dihydro- 
7-sulf amoyl-1 , 2 , 4-benzothiadiazine-l , 1-dioxide and triethyl- 
amine. Concentrate the resulting mixture to give the title 
20 compound. 



Example 9 

1- h- 11 (S ) -Ethoxycarbonvl-5- ( 4-chloro-3sulf amovl) -benzene- 
sulf onaminopentvl ] - (s ) -alanvl)-cis ,svn-octahvdro-lH-indole- 
2 (S)-carboxylic acid 

25 A. Dissolve 27. Og of ethyl indole-2-carboxylate in 250ml 
of trifluoroacetic acid. Add 2.05g of platinium oxide, 
hydrogenate the mixture at 50 lb/in 2 at room temperature. 
Filter the mixture and concentrate the filtrate in vacuo 
to give a residue. Suspend the residue in ether and treat 
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with cold dilute sodium hydroxide solution. Dry the organic 
layer over magnesium sulfate and concentrate it to give 
ethyl octahydroindole-2~carboxylatej a pale yellow oil. 

B. Dissolve 116g of 10-d-camphorsulfonic acid in 1 liter 

5 of warm ethyl acetate and add a solution of 86g of the pro- 
duct of part A in 1 liter of ethyl acetate. Allow the mix- 
ture to crystallize, heat to reflux, cool to room tempera- 
ture, and filter. Recrystallize the filter cake from a 
mixture of 500ml of isopropanol and 1800ml ethyl acetate, 
10 filter and dry the crystals to obtain 2- (S)-carboethoxy- 
cis , svn-octahydro-lH-indole , d-10-camphorsulf onate , 

m.p. 192-193°C. 

C. Slurry lOg of the product of part B in 1 liter of 
ether, adjust to pH 11 with aqueous sodium hydroxide, and 

15 stir for 5 minutes. Wash the organic layer with sodium 

chloride solution, dry over magnesium sulfate, filter, and 
evaporate in vacuo at room temperature to obtain 2(S)- 
carboethoxy- cis , syn-octahvdro-lg- indole as a colorless oil. 
Dissolve the resultant oil in 50ml of methynol containing 

20 23ml of IN sodium hydroxide, stir at 25 °C for 30 minutes, 
adjust to pH 7 with IN hydrochloric acid, and evaporate the 

solvent to give cis ,syn-octahydro-lH-indole-2 (S) -carboxylic 
acid. 

D. Cool 23ml of benzyl alcohol to 0°C under nitrogen and 
25 add 5.95g of thionyl chloride dropwise over 15 minutes, 

maintaining the temperature at 0°C. Add the product of 

part C, stir for 1 hour at 0°C, then stir for 24 hours at 
room temperature. Pour the resulting mixture into 500ml of 
ether, stir 1 hour under nitrogen, then allow to stand under 
30 nitrogen until the solution is clear. Decant the super- 
natant, wash the precipitate with 25ml ether, then slurry 
the precipitate in 200ml ether and adjust to pH 8-9 with 
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W sodium hydroxide, stir 5 minutes, wash' the organic 
layer with sodium chloride solution, dry over magnesium 
sulfate, filter and evaporate in vacuo at room temperature 
to obtain cis ,svn-octahydroindole-2 (S)-carboxylic acid, 
benzyl ester as a colorless oil (TLC in ether: one spot, 
Rf 0.3). 

E. To 26g of the product of Step D in 100ml of dichloro- 
methane and 7.8ml of pyridine add 11. Og of pyruvoyl chlo- 
ride and stir the resulting mixture at room temperature. 
Extract the reaction mixture with water and dry the organic 
layer over magnesium sulfate. Concentrate the dichloro- 
methane solution in vacuo and distill the residue to give 

l-pyrwoyl-cis,svn-octahydro-lH-indole-2 (S)-carboxylic acid, 
benzyl ester. 



F. To 20g of the product from Step E in 400ml of ethanol, 
add 2.0g of 10% palladium-on-charcoal and hydrogenate at 
50 psi at room temperature. Filter . ther resulting mix- 
ture and concentrate the filtrate in vacuo to give 1- 
pyruvoyl--cJ^,syn-octahydro-lH-indole-2 (S)carboxylic acid. 

G. React 6.20g of Ne- (benzyloxycarbonyl) -X-lyslne ethyl ester in 
20ml of tetrahydrof uran with 4.8g of l-^yruvcyl-ris^-octa- 
hydro-2B-indole-2 (S) -carboxylic acid and add 20ml of molecular sieves 
4A (Rohn and Haas). Stir the resulting mixture for 4 hours, 
add 12g of sodium cyanoborohydride in 20ml of methanol and 
stir the reaction mixture 20 hours. Filter, concentrate to 
dryness, and partition the residue between water and di- 
chloromethane. Absorb the aqueous phase on strong acidic 
ion-exchange resin and elute with 4% pyridine in water to 
give !-[}*- [1 (S) -ethoxycarbonyl-5-be^ _ (Rf s) . 
alanyl^^s^nfcctah^ acidt separate 
the isomers on a column of silica gel using CHO^ : isopropanol : 7% 
amnoniim hydroxide 1:1:1 (organic) as eluant to give 1- N-[l(S)r- 
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ehtoxycarbonyl-5-benzyloxycarbonylaminopentyl]i 1 

els , syn -octahydro-lH-indole-2 (S) -carboxylic acid. 

H. Hydrogenate -the product from Step G in 300ml of ethanol 
using lg of 10% palladium-on-charcoal at 50 psi at room 
temperature* Filter the mixture and concentrate the 
filtrate to give 1-|n- [1 (S) -ethoxycaronyl-5-aminopentyl]- 

( S ) - a 1 any 1 ^ - cis , syn -o c t ahy dr o - 1H- i ndo le - 2 (S) -carboxylic acid. 

I. React l.Olg of the product of Step H in 20ml of tetra- 
hydrofuran and 0.25g of triethylamine with 0.75g of 4- 
chloro-3-sulfamoylbenzensulfonyl chloride and stir, the re- 
sulting mixture at room temperature. Concentrate the re- 
sulting mixture in ' vacuo and chromatograph the residue on 

a Lobar RP-8 (E. Merck) size B column using acetonitrile : 
water as eluant to give the title compound. 



Example 10 

1-^N- [1 (S) -Ethoxycar bony 1-5- (4-chloro-3-sulf amoyl-benzamido- 
pentyl]- (S) -alanyl}-cis ,syn-octahydro-lH-indole-2 (S) -car- 
boxylic acid 

Treat l.Olg of 1-|n-[1 (S)-ethoxycarbonyl-5-aminopentyl]- 

(S) -alanyl)-cis , syn -octahydro-lH-indole-2 (S) -carboxylic 
acid, obtained according to Example 9R, in 20ml of tetra- 
hydrofuran and 0.25g of triethylamine with 0.55g of 4- 
chloro-3-sulfamoylbenzoyl chloride and stir the resulting 
mixture at room temperature. Concentrate the resulting 
mixture in vacuo and chromatograph the residue on a Lobar 
RP-8 tE. Merck) size B column using acetonitrile : water as 
eluant to give the title compound. 
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Example 11 

l-/w- [1 (S)-Carboxy-5- (4^hloro-3-sUlfancyyl)fa^TP , ainiflopehtVlj- 
(S ) -alanvl? -cis , s vn-o ct ahydro- lH-indo le- 2 (S ) -car boxy lie acid 

A. To 4.04g of 1-{n- [1 (S)-ethoxycarbonyl-5-aminopentyl]- 
(S ) -alanylj -cis , syn -o ct ahydro - 1H- indo le- 2 (S ) -carboxylic acid 
in 100ml of methanol : water 1:1 add 8ml of 2.5N NaOH at 
o-5*C and then stir the resulting mixture at room temper- 
ature for 24 hours. Concentrate the resulting mixture and 
absorb on AG 50W-2 (Bio-Rad) resin (100-200 mesh, hydrogen 
form) . Elute the resin with water, and then elute with 4% 
pyridine in water to yield 1-{n- [l(S)-carboxy-5-aminopentyl]- 
(S ) -alanyl}-cis , syn-octahydro-lH-indole-2 (S ) -carboxylic acid. 

B. React 0.95g of the product from Step 11A with 0.55g of 
4-chloro-3-sulfamoylbenzoyl chloride as described in Ex- 

15 ample 10 to give the title compound. 



10 



20 



Example 12 

1-(n- [1 ( S ) -Carboxv-5- (4-chloro-3-sulf amovl) benzenesulf- 
onamidopentvll - (S) -alanvl ?-cis , svn-octahvdro-lB-indole- _ 
2 (S ) -carboxylic acid 

Treat 0.95g of the product from Example 11A with 0.75g of 
4-chloro-3-sulfamoylbenzenesulfonyl chloride as described 
in Example 91 to give the title compound. 



Example 13 

1-^Nr^Kff) -Eth oxycarbonvl-5-jU.-chlore-3-sulf amoyl) .- 
25 benzenesulfonamidope ntyn - (S.S) -^alanvl 1-1S) -proline 
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A. Make a solution of N£-benzyloxycarbonyl-L-lysine ethyl 
ester hydrochloride (2.$4g) in water (10ml) basic with 15ml 
of saturated aqueous potassium bicarbonate and extract with 

CH 2 C1 2' Dry the extract over MgSO^ and concentrate to 
5 dryness. Dissolve the residue, N£-benzyloxycarbonyl-L- 

lysine ethyl ester, in tetrahydrofuran (20ml) and pyruvoyl- 
proline (555mg) and add powdered Ho. 4A molecular sieves 
(l.Og). stir the mixture at room temperature for 4 hours. 
Add sodium cyanoborohydride (630mg) in 1ml of methanol over 
0 2 hours and stir the mixture overnight. Filter the mixture, 
concentrate to dryness, and partition the residue between 
water (10ml) and CH 2 C1 2 (15ml). Absorb the aqueous phase 
on strong acid ion-exchange resin and elute with 4% pyridine 
in water to yield 470mg of 1-{n- [1 (S ) -ethoxycarbonyl-5- 
5 benzy loxycarbonylaminopenty 1) — (R,S) -alanylj -S-prollne . Re- 
move the protecting group by hydrogenation in ethanol s 
water 1:1 over 10% Pd/C catalyst at 40 psi. Filter the 
mixture and take the filtrate to dryness. Chromatograph 
the residue in methanol on an LH-20 column to give the 

) desired i4n-[1 (S)-ethoxycarbonyl-5-aminopeiityl]-(R,s)- 

alanyl/- (S) -proline. 

B. Condense 0.90g of the product from Step A with 0.75g of 
4-chloro-3-sulfamoylbenzenesulfonyl chloride as described 
in Example 91 to give the title compound. ' 



Example 14 

1-(n- [1 (S)-Ethoxvcarbonvl-5- U-ch3 0 ro-3-sulfam QY l U^n>- 
amidopentvl) - (r, s ) -alanylj - (S ) -pro3 1 hp 

React 0.90g of the product of Example 13A with 0.55g of 
4-chloro-3-sulfamoylbenzoylchloride as described in Ex- 
ample 10 to give the title compound. 
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Example 15 

[1 (S)-Carboxy-5- (4-chloro-3-sulf amoyl) benzene- 
sulfonamidopentyl3-R,S) -alanylE- IS) -proline 

A. Treat 3.50g of the product of Example 13A in 100ml of 
5 methanol : water 1:1 with 8.0ml of 2.5N NaOH as described 

in Example 11A to give 1-{n- [1 (S ) -carboxy-5-aminopentyl] - 
(R, S ) -alanyl}- (S ) -proline . 

B. Condense 0.80g of the product of Step A with 0.75g of 
4-chloro-3-sulfamoylbenzenesulfonyl chloride as described 

10 in Example 91 to give the title compound. 



Example 16 

l-'U- f (S) -Carbox v-5- (4 -chloro-3-sulf amoyl) benzamidopentvl] - 
(R , S ) -alanvl) - ( S ) -proline 

React 0.80g of the product of Example 15A with 0.55g of 
15 4-chloro-3-sulfamoylbenzoyl chloride as described in Ex- 
ample 10 to give the title compound. 



Example 17 

7- (4-Chloro-3- sulf amovlbenzamido) -2-(n- Tl (S) -carboxv-3- 
phenvlpropvll - f s ) -alanvl l-l .2,3, 4-tetrahvdroisocp inQl i np. 
20 3 (S ) -car boxy lie acid 

A. Dis solve 1,2,3, 4-tetrahydro-7 -nitroisoquinoline-3 (S ) - 
carboxylic acid ethyl ester (0.1 mole) in ethanol and add 
the solution to 10% palladium on carbon (l.Og) in a hydro- 
genation bottle. Hydrogenate the mixture at 30 psi, at 
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room temperature until the reduction is complete as indi- 
cated by thin layer chromatography. Remove the catalyst by 
filtration and evaporate the solvent under reduced pressure 

to obtain 7 - amino- 1, 2,3, 4-tetrahydroisoquinoline-3- (S ) - 
5 carboxylic acid ethyl ester. 

(The preparation of 1 , 2 , 3 , 4-tetrahydro-7-nitroisoguino- 
line- 3 (S)- carboxylic acid is described in DS patent 
4,064,274.) 

10 B. Treat 7-amino-l,2,3,4-tetrahydroisoguinoline-3 (S)- 

carboxylic acid ethyl ester (Step A) (0.1 mole) with benzyl 
alcohol (0.5 mole) and p_-toluenesulfonic acid (0.22 mole) 
in toluene at reflux overnight. Evaporate the solvent 
under reduced pressure to obtain the £-toluenesulfonic acid 

15 salt of the product. Add this salt to aqueous sodium bi- 
carbonate solution with stirring. Extract the mixture with 
chloroform, dry the extract with magnesium sulfate and 
evaporate the solvent under reduced pressure to obtain 
7 - amino- 1, 2,3, 4-tetrahydroisoguinoline-3 (S ) -carboxylic acid 

20 benzyl ester. 

C. Add a solution of 4-chloro-3-sulf amoylbenzoyl chloride 
(0.1 mole) in tetrahydrofuran to a solution of product of 
Step B in tetrahydrofuran containing triethylamine (0.1 
mole). When the reaction is complete as indicated by thin 
25 layer chromatography, remove the triethylamine hydrochloride 
by filtration and evaporate the solvent at reduced pressure. 
Purify the residue by chromatography to obtain 7-(4-chloro- 
3-sulf amoylbenzamido ) -1 , 2 , 3 , 4-tetrahydroisoquinoline-3 (S ) - 
carboxylic acid benzyl ester. 

30 D. Cool a solution of N- [1 (S) — carboethoxy-3— phenylpropyl) — 
(S) -alanine (0.01 mole) and the benzyl ester (0.01 mole) 
from Step C in dry dimethylformamide to 0°C. -Add N-methyl- 
morpholine (0.01 mole) with stirring, then add dropwise, 
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with stirring, a solution of diphenylphosphoryl azide (0.01 
mole) in dry dimethylformamide while maintaing the -temper- 
ature at 0°C. Stir the reaction for one hour at 0°C and 
overnight at room temperature. Dilute the mixture with 
ethyl acetate and wash with aqueous sodium bicarbonate. 
Dry the organic solution with magnesium sulfate and evapo- 
rate the solvent under reduced pressure. Purify the residue 
by chromatography to give 7- (4-chloro-3-sulfamoylbenzamido)- 

[1 (S ) -carboethoxy-3-phenylpropyl] - (S ) -alanylj-l ,2,3,4- 
tetrahydroisoquinoline-3-(S)-carboxylic acid benzyl ester. 

E. Add a solution of 0.01 mole of the benzyl ester from 
Step D in ethanol to 10% palladium on charcoal (0.5g) in a 
hydrogenation bottle. Hydrogenate the mixture at 60 psi, 
at room temperature until removal of benzyl group is com- 
plete as indicated by thin layer chromatography. Remove 
the catalyst by filtration and evaporate the solvent under 
reduced pressure to obtain 7- (4-chloro-3-sulf amoylbenz- 
amido) -2— (n- [1 (S ) -carboethoxy-3-phenylpropyl] - (S ) -alanylj - 
1,2,3,4 -tetrahydroisoguinoline-3 (S ) -carboxy lie acid . 

P. Stir a solution of 0.01 mole of the product from Step E 
in water containing sodium hydroxide (0.022 mole) at room 
temperature until the reaction is complete as indicated by 
thin layer chromatography. Add methanol to the reaction 
and then add 0.022 equivalents of Dowex-50 (H+) with stirring. 
Remove the resin by filtration and evaporate the solvent 
under reduced pressure. Purify the product by chromato- 
graphy to obtain the title compound. 
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Example 18 



7- (4-Chloro-3-»sulfamoylbenzenesulfonamido)~2-^K~ ri (S)- 



carboxy-3-phenvlpropyl] - (S) -alanvlE-1 ,2 , 3 , 4-tetrahydro 



isoquinoline-3 (S) -carboxylic acid 

A. Follow the procedure of Example 17C using 4-chloro-3- 
sulfamoylbenzenesulfonyl chloride in place of 4-chloro-3- 
sulfamoylbenzoyl chloride to obtain 7- (4-chloro-3-sulfamoyl- 
benzoyl chloride to obtain 7- (4-chloro-3-sulfamoylbenzene- 

sulf oamido) -1,2,3, 4-tetrahydroisoqulnoline-3 (S) -car boxy lie 
acid benzyl ester. 

B. Couple the product from Step A with N- [ 1 (S ) — carboethoxy- 
3-phenylpropyl ) - (S) -alanine following the procedure of Ex- 
ample 17D. Chromatograph the crude product to obtain 

7- (4-ehloro-3-sulfamoylbenzenesulfonamido)-2-'£N- [1 (S)- 
carboethoxy-3-phenylpropyl] - (S ) -alanyl j-1 , 2 , 3 , 4-tetrahydro- 
isoguinoline-3 (S) -carboxylic acid benzyl ester. 



C. Subject the benzyl ester from Step B to hydrogenolysis 
as described in Example 17E to obtain 7- (4-chloro-3- 
sulf amoylbenzenesulf onamido) -2--(n- [l.(S)-carboethoxy-3- 
phenylpropyl) - (S ) -alanyl J-1 ,2,3, 4-tetrahydroisoguinoline- 
3 (S)-carboxylic acid. 



D. Treat the product from Step c with aqueous sodium hydro- 
xide followed by Dowex-50(H+) as described in Example 17F 
to obtain the title compound. 



- 48 



0088350 



Example 19 



5- U-Chloro-S-sulfamoylbenzamidoj-l-^N- 11 (S)-carboxy-2- 



phenylpropyl ] - (S ) -alanyl l~octahydro-lH-indole-2-carboxvlic 



acid 



A. Following the procedure of Example 17A, substitute 
5-nitroindole-2-carboxylic acid ethyl ester for 1,2,3,4- 
tetrahydro-7-nitroisoguinoline-3 (S)-carboxylic acid ethyl 
ester to obtain 5-aminoindole-2-carboxylic acid ethyl ester. 



B. Dissolve 5 -aminoindole-2 -carboxylic acid ethyl ester in 
10 trifluoroacetic acid containing Pt0 2 . Hydrogenate at 60 
psi on a Parr shaker for 24 hours. Distill the trifluoro- 
acetic acid at reduced pressure and dissolve the residue 
in ethyl acetate. Filter and adjust to pH 9 with IN NaOH. 
Dry the organic layer over MgS0 4 and distill the solvent 
•15 at reduced pressure to obtain 5-aminooctahydro-lH-indole-2- 
carboxylic acid ethyl ester. 



C. Following the procedure of Example 17B, substitute 
5-aminooctahydro-lH-indole-2-car boxy lie acid ethyl ester 
for 7 -amino-1 ,2,3, 4-tetrahydroisoguinoline-3 (S ) -carboxylic 
20 acid ethyl ester to obtain 5-aminooctahydro-lB-indole-2- 
carboxylic acid benzyl ester. 

Analogously following the procedures of Examples 17 C, 17D, 
17E and 17F obtain 5- (4-chloro-3-sulf amoylbenzamido )<>cta- 
hydro-lH-indole-2 -carboxylic acid benzyl ester, 
25 5- (4-chloro-3-sulf amoylbenzamido) -1-^N- [1 (S) -carboethoxy- 

3-phenylpropyl] - (S) -alanyl] -octahydro-lH-indole-2-carboxylic 
acid benzyl ester, 

5- (4-chloro-3-sulf amoylbenzamido) -1-[n- [1 (S)-carboethoxy- 

3-phenylpropyl] - (S) -alanylj-octahydro-lH-indole-2-carboxylic 
30 acid and the title compound. 
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Example 20 

5- (4-Chloro-3-sulf amoylbenzenesulfonamido) -1— | W- [1 (S)- 

carboxy-3-phe nylpropvl1-(S)-alanyl/-octahvdro-lH-indole- 
2-caroxylic acid 

5 A. Following the procedures of Example 18A, substitute 5- 
aminooctahydro-lH-indole-2-carboxylic acid benzyl ester 
for 7- amino- 1 ,2,3, 4-tetrahydroisoguinoline-3 (S ) -carboxylic 
acid benzyl ester and 4-chloro-3-suf amoylbenzenesulfonyl 
chloride for 4-chloro-2-sulfamoylbenzoyl chloride to obtain 
1 0 5- (4-chloro-3-sulf amoylbenzenesulfonamido) -octahydro-lH- 
indole-2-carboxylic acid benzyl ester. 

B. Following the procedures of Examples 17D, 17E and 17F 
obtain 5- (4-chloro-3-sulf amoylbenzenesulfonamido) -1-{n- 
[1 (S ) -carboethoxy-3-phenylpropyl] - (S ) -alanyl J-octahydro-lH- 
15 indole-2-caroxylic acid benzyl ester, 

5- (4-chloro-3-sulf amoylbenzenesulfonamido) -l-^N- [1 (s)- 
carboethoxy-3-phenylpropyl) - (S) -alanylj -octahydro-lH- 
indole-3-carboxylic acid and the title compound. 



Example 21 

20 tl(S) -Bthoxvcarbonyl-5- <4-chloro-3-sulf amovl- • 

benzamido )pentvl1 - (S) -alanvl 7-cis , svn-octahydro- ' 
lH-indole-2 (S) -carboxylic acid hydrochloride 

A. N- [1 (S) -ethoxycarbonyl-5- (benzyloxycarbonylamino) 

pentyl) - (s) -alanine. 
25 Dissolve 17g of N- [1 (S) -ethoxycarbonyl-5- (benzyloxy- 
carbonylamino) pentyl) - (S) -alanine, t-butyl ester in 150ml 
of trifluoroacetic acid at 5°C. stir at room temperature 
for .5hr. and then concentrate at room temperature in vacuo. 
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Triturate the residue with ether and dry under vacuum to 
give the title compound. 

B. 1-{n- [1 (S) -ethoxycarbonyl-5- (ben2yloxycarbonylamino) - 
pentyl) - (S ) - alany l] -cis , svn-octahydro-lH-indole-2 (S) - 
carboxylic acid benzyl ester. 

In 5ml of DMF, dissolve 0.7g of N- [1 (S) -ethoxycarbonyl- 
5- (benzyloxycarbonylamino) pentyl] - (S) -alanine , 0 . 325g of 
cis , syn -octahydro-lH-indole-2 (S) -carboxylic acid benzyl 
ester, 0.24g of 1- (3-dimethylaminopropyl) -3 -ethyl - 
carbodiimide hydrochloride, and 0.20g of 1-hydroxybenzo- 
triazole. Stir this solution under nitrogen for 18 hr. 
and then concentrate at room temperature in vacuo. Par- 
tition between ether and water. Dry the organic layer 
(MgS0 4 ) and concentrate at room temperature in vacuo to 
give the title compound. 

C . 1-^N- [1 CS)-ethoxycarbonyl-5-aminopentyl] - ( S ) -alany l) - 
cis , syn -octahydro-lH-indole-2 (S ) -carboxylic acid . 

In 80ml of ethanol dissolve 3.7g of 1-^K- II (S) -ethoxy- 
carbonyl-5- (benzyloxycarbonylamino) pentyl] - (S) -alany l| - 
cis , syn-octahydro-lH-indole-2 (S) -carboxylic acid benzyl 
ester. To this add lg of 20% palladium hydroxide on 
carbon. Hydrogenate this mixture at 60 psi for 18 hr. 
Filter and concentrate at room temperature in vacuo. 

Triturate the oily residue with ether and filter to give 

26 

the title compound, m.p. 160°C (decomp.), [a] D -40.7° 
(MEOH) . 

D. 1-jJn- tl (S) -ethoxycarbonyl-5- (4-chloro-3-sulf amoyl- 
benzamido) pentyl) - (S) -alanyl} -cis , syn-octahydro-lH- 
indole-2 (S) -carboxylic acid hydrochloride. 

Dissolve 0.7g of [1 (S) -ethoxycarbonyl-5-aminopentyl] - 

(S) -alany l} -cis , syn- octahydro-lH-indole-2 (S) -carboxylic 
acid and 0.4g of triethyl amine in 40ml of tetrahydro- 
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furan and cool to 5°C. To this solution add dropwise a 
solution of 0.48g of 4-chloro-3-sulf amoylbenzoyl chloride 
in 20ml of tetrahydrofuran. Stir for 1 nr. at 5°C and 
1 hr. at 25 °C. Filter and concentrate in vacuo . Dis- 
solve the residue in 200ml of dichloromethane and acidify 
with HCl-gas. Decant and triturate the residue several 
times with dichloromethane to give the title compound, 

m.p. 185°C, [a]* 6 -20° (MEOH) . 



l4n-[i 



Example 22 



(S) -Bthoxycarbonyl-5- (4-chloro-3-sulf amovlben2- 



amido) pentyl] - (S) -alanyl j— els , syn-octahydro-lH-lndole- 



2 (S) -carboxylic acid 

A. N- [l (S) -ethoxycarbonyl-5- (benzyloxycarbonylamino) 
pentyl] -(S) -alanine, t-butyl ester. 

Dissolve 60g of Nc-benzyloxycarbonyl- (S) -lysine, ethyl 
ester and 90g of t-butyl bromopropionate ana 22g of tri- 
ethylamine in 200ml of DMF. Heat this soution at 70 °C 
for 18 hr. Concentrate in vacuo and dissolve the residue 
in ethyl acetate. . Wash organic layer with water and 
brine. Dry organic layer (MgS0 4 ) and concentrate in vacuo , 
Chromatograph the residue on silica gel (100-200 mesh) 
using ether : hexane (1:1) as solvent. Elute SR-isomer 
and then the title compound. Thin layer chromatography 
in ether : hexane 1:1 shows the SR-isomer at 0.2 and the 
SS-isomer at 0.1 

B. N- [1 (S) -ethoxycarbonyl-5-aminopentyl] - (s) -alanine 
t-butyl ester. 

Dissolve lOg of N- [1 (S) -ethoxycarbonyl-5- (benzyloxy- 
carbonylamino)pentylJ-(S) -alanine, t-butyl ester in 40ml 
of ethanol. Add 3.0g of 20% palladium hydroxide on 
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carbon. Hydrogenate at 60 psi for 18 hr. Filter and 
concentrate in vacuo to give title compound* 

C. N- [1 (S) -ethoxycarbonyl-5- ( 4 -chloro- 3 - sulf amoy Ibenz - 
amido)pentyl]-(S) -alanine, t-butyl ester. 

*5 Dissolve l.Og of N- [1 (S) -ethoxycarbonyl-5-aminopentyl] - 
(S) -alanine, t-butyl ester in 50ml of THF. Add 0.3g of 
triethylamine . Cool to 5°C under nitrogen. Add, drop- 
wise, with stirring a solution of 0.8g of 4-chloro-3- 
sulfamoyl benzoyl chloride in 30ml of THF* Warm to room 

10 temperature and stir for 10 hr. Filter and concentrate 

in vacuo . Dissolve residue in ethyl acetate and wash with 
water and brine. Dry organic layer (HgSO^) and concen- 
trate in vacuo to give the title compound. Purify by 
chromatography on silica gel using ethyl acetate as eluant. 

15 D. N[l (S) -ethoxycarbonyl-5- (4-chloro-3-sulf amoylbenz- 
amidojpentyl] - (S) -alanine, hydrochloride. 
Dissolve 0.75g of N- [1 (S) -ethoxycarbonyl-5- ( 4-chloro-3 - 
sulfamoylbenzamido)pentyl]-(S) -alanine, t-butyl ester in 
10ml of dioxane saturated with HC1 gas. Keep at room tem- 

20 perature 18 hr. Concentrate in vacuo and triturate the 
residue with ether to give title compound; 

E. 1-{n- [1 (S) -ethoxycarbonyl-5- (4-chloro-3-sulf amoylbenz- 
amido)pentyl] - (S) -alanylj - cis , syn -octahydro-lH-lndole- 
2(S}-carboxylic acid, benzyl ester. 

25 In 20ml of DMF dissolve 0.75g of N- [1 (S) -ethoxycarbonyl- 
5- (4-chloro-3-sulf amoylbenzamido)pentyl- (S) -alanine HCl f 
0.39g of cis , syn-octahydro-lH-indole-2 tS) -carboxvlic acid 
benzyl ester, 0.40g of 1- (3 -dimethyl aminopropyl) -3 -ethyl- 
carbodiimide HC1, 0.23g of 1-hydroxybenzotriazole and 0.15g 

30 of N-methyl morpholine. Stir under nitrogen for 18 hr., 
concentrate at room temperature (0.03 mm) and partition 
residue between ethyl acetate and water. Dry organic 
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lever (McSO^) and concentrate in vacuo to give an oil. 
Chroma to graph the oil bn silica gel using ethyl acetate 
&s eluant to give the title compound. - 

T . 1-[n- [1 (S) -ethoxycarbonyl-5- U-ehloro-3-sulf amoyl- 
5 benzamido) pentyl] - (S) -alanyl j-c^,£™-oct£hy6xo-lE-indole- 
2 (S) -csxboxylic acid. 

Dissolve 0.05g of 1-^N- [1 (S) -ethoxyctrbonyl-5- (4-chloro- 
3-sulf amoyibenzsmido) pentyl- (S) -aianyl) -cis , syn-octahvcro- 
lH-indole-2 (S)-carboxylic acid benzyl ester in 5ml of 20% 

10 EBr in glacial acetic acid and allow to stand for 4 hr. 

Concentrate at room temperature (0.03 mm) and triturate with 
ether to yield product in the fcrc of its hydrobromide 
salt. Generate the free base by dissolving the hydrobro- 
mide salt in 20% aqueous ethanol and absorbing on a 

15 strongly acidic ion exchange column (3io-Rad AG 50v~XZ) . 
Slute with pyridine : water <:S6 and concentrate eluant 
in vacuo to yield title compound. Generate BC1 salt of 
title compound by adding title compound to dichloromethane 
and HC1 gas tc give, title compound in the form of its 

20 hydrochloride, m.p. 185 6 C ic)* 6 -20 e (SffiOB) . 
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Example 23 

Treat *he benzyl ester from example 17-C with N-carbo- 
benzoxy-alonine-R-hydroxysuccinimide ester (0.10 mole) 
in cimethylformamide at room temperature. When the 
reaction is complete as indicated by thin layer chroma- 
tography , evaporate the solvent at reduced pressure. 
Add ethyl acetate and wash with aqueous sodium bi- 

the organic solution with 
magnesium sulfate and evaporate the solvent at reduced 
pressure. Purify the residue by chromatography. Dis- 
solve this product in ethanol and add the solution to 
10% palladium on charcoal (1.0?) in a hydrogenation 
bottle. Bydrogenate the mixture at 30 psi, until the 
reaction is complete as indicated by thin layer chroma- 
tography. Pilter the mixture and evaporate the solvent 
at reduced pressure to give 7- U-chloro-3-sulf amoyl- 
benzamido ) -2- [ (S) -alanyl] -1 , 2 , 3 , 4-tetrahydroisoguinoline- 
3<S)-carboxylic acid. Dissolve 7- U-chloro-3-sulf amoyl- 
benzamido) -2- [ (S) -alanyl) -1,2,3, 4-tetrahydroisoguinoline- 
3(S)-carhoxylic arid (0.10 mole) in 100ml -of absolute 
ethanol and add 2-oxo-4-phenylbutyric acid, ethyl ester 
(0,30 mole). Add 50ml of 3 Angstrom molecular "sieve, 
pellets and stir the resulting mixture at room temper- 
ature for 18 hrs. Filter the mixture and treat the .■ 
filtrate with sodium cyanoborohydride (0.30 mole) at 
room temperature for 2 hrs. Concentrate the mixture 
under reduced pressure, dilute the oil with dilute 
hydrochloric acid and stir at room temperature for one 
hour. Absorb the aqueous solution on XAD-2 resin 
(Rohm t Haas Co.). Elute the resin with water and then 
with methanol. Concentrate the methanol solution and 
purify the residue by chromatography to obtain 
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7- (4-O hlora-3-Sulfamovlbenzamido)-2- K- fl fs) « 
Carboethoxv-3-ghan vlpropvH - (S) -Alanvl -1,2,3.4- 
Tetrahvdr oisocrainoline-3- (SI -Carboxvlic &eia 
Example 24 

Add ethyl 2 -bromo- 4 -pheny lbut anoate (0.10 mole) to a 
solution of 7- (4-chloro-3-sulf amoylbenzamido-2- [ (S) - 

alanyl] -1,2,3, 4 — tetxahydarosioquinoline-3 (S) -carboxylic 
acid (0.10 mole) and triethylamine (0.20 mole) in 200ml 
of dimethylformamide and heat the mixture at 70°C for 
18 hrs. Remove the solvent at reduced pressure and 
purify the residue by ion-exchange chromatography to 
give the product as a mixture of diostereoisomers . 
Purify this mixture by chromatography to obtain 
7- (4-Chl-oro-3-Sn lfamovlben2amido)-2- K- fl (S)- 
Carboethoxv-3-Phenvl propvH - (s ) -Alanvl -1.2.3.4- 
Tetrahv droisoguinoline-3- (S ) -Carboxvlic Aclc 

JExample 25 

1-{k~ fl (S) -ethoxycarbonyl-5- [3-hydroxy-3- (4-chloro- 

3-sulfamoylphenyl) phthalimidine-2-yl)pentyl] - (S) - 

alanylJ-c^ / svn-octahydro-lH-indole-2 (S) carboxylic 
acid. 

Dissolve 3.4 S (0.01 mole) of 3-hydroxy-3- (4-chloro- 
3-sulfamylphthalilimidine, Ac (0.01 mole) of 1-{n- 
fl (S) -ethoxycarbonyl-5-amino-penryl) - (S) -alanyl }- 
£^,syn-octahydro-lE-indoie-2-(S) carboxylic acid and 

2g (O.Olg) of p-toluenesul£ onic acid xnonohydrate in 
10ml of N,N-dimethylformamioe. stir at 25'C for 2 days 
then concentrate at room temperature under vacuum. 
Chromatograph the . crude product on an acid ion exchange 
column (Dowex-50) using water followed by 4% aqueous 
pyridine followed by chromatography on Sephadep LH-20 
(methanol) to obtain the product. 
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Example 26 

Fl (S) -ethoxycarbonyl-5- P-chloro-4-oxo-6- ' 
sulf amyl-2-phenyl-l, 2 , 3 ,4-tetrahydro quinazolifi-3- 

ylJpentylJ.fSJ-alanylj-c^^-octahydro-lE-indole- 
2(S) carboxylic acid hydrochloride. 

Dissolve 3.8g (0.01 mole) of 6-chloro-7-sulf amyl- 
isotoic anhydride and 4g (0.01 mole) of l4u-[l(S)- 
ethoxyearbonyl-5-aminopentyl) - (S) -alanvl/4is , syn- 
octahydro-lE-indole-2-(S) -carboxylic acid in 20ml of 
pyridine, stir mixture until gas evolution stops (3 hrs) . 
Concentrate at room temperature under vacuum, "chroma- 
tograph the crude product on « acid ion exchange column 
(Dowex-50) using water followed by 4% aqueous pyridine 
to obtain 1-(n- [1 (S) -ethoxycarbonyl-5- [ [4-chloro-2- 
amino-5-sulf amylphenyl) carbonyl] aminojpnetyl) - (S) alanyl/- 
cis, syr-octahydro-l£.indole-2 (S) carboxvlic acid. HC1 
salt m.p. 180'C(d) [aj* 6 -i6.6* (methanol c- 0.7) 

Dissolve the above intermediate in 20ml of acetic acid 
and add 2g (0.02 mole) of benzaldehyde . stir for 3 days 
and concentrate at room temperature under vacuum. 
Chromatograph the residue on a strong acid or. exchange 
column (Dwex-50) using water followed by 4% aoueous 
pyridine. Concentrate under vacuum and dissolve the 
residue in ethanol ether. Crudify with HCi cas and 
dilute with ether to cause the product to precipitate 
as a white solid, m.p. 180°C(d) 

The following compounds exemplify the compounds of formula 
I, which can be prepared according to the described 
processes and the examples, other esters and the 
corresponding f ree acids are equally important. 
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The following examples of formulation describe in detail 
compositions that are illustrative of the present in- 
vention. It will be apparent to those skilled in the art 
that many modifications , both of materials and methods , 
may be practiced without departing from the purpose and 
intent of this disclosure. 

In the formulation - examples the active ingredients are 
as follows: 

Active ingredient A: 

1— (ncc- [1 (S) -ethoxycarbonyl-3-phenylpropyl] -Ne- [ (4-chloro- 
3-sulf amoyl) benzenesulf onyl] - (S) -lysyl J- cis , syn- octahydro- 
lH-indale-2(S) -carboxylic acid. 

Active ingredient B: 



I-JN-U (R) -carboxy-2- [S- ( (3- (6-chloro-3 , 4-dihydro-7-sulf- 
amoyl-1 , 2 , 4-benzothiadiazinyl-l , 1-dioxide) methyl) ) thio] 
ethyl] ] - (S) -alanyl j-cis , syn-octahydro-lH-indole-2 (S) - 
carboxylic acid. 

Active ingredient C: 

7- (4-chloro-3-sulf amoylbenzamido) -2-^N- [1 (S) -carboethoxy- 
3-phenylpropyl] - (S) -alanyl] -1,2,3, 4-tetrahydroisoquinoline- 
3 (S) -carboxylic acid. 
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Formulation 1 

■ Ca P sule Amount frog) 

Active ingredient A 250.0 «- 125.0 

Lactose 173.0 86.5 

Corn Starch 75 . 0 37#5 

Magnesium Stearate 2.0 1.0 

500.0 250.0 
Blend the active ingredient, lactose and corn 
starch until uniform* then blend the magnesium stearate 
into the resulting powder. Encapsulate the mixture into 
suitably sized two-piece hard gelatin capsules. 

Formulation 2 
Tablet Amount (mg) 

Active ingredient a 250.0 125.0 



Lactose 



161.0 80.5 
6.0 



37.5 
1.0 



Corn Starch 12.0 
Water (per thousand tablets) 120 ml 60 ml 

(evaporates) (evaporates) 
Corn Starch 75 >0 

Magnesium Stearate 2.0 

500.0 250.0 
Blend the active ingredient with the lactose 
until uniform. Blend the smaller quantity of corn 
starch with the water and add the resulting corn starch 
paste, then mix until a uniform wet mass is formed. Add 
the remaining corn starch to the remaining wet mass and 
mix until uniform granules are obtained. Screen the 
granules through a suitable milling machine, using a 3/4 
inch stainless steel screen. Dry the milled granules in 
a suitable drying oven until the desired moisture 
content is obtained. Mill the dried granules through a 
suitable milling machine using a 16 mesh stainless steel 

screen. Blend in the magnesium stearate and compress 
the resulting mixture into tablets of desired shape, 
thickness, hardness and disintegration. 
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Formulation 3 



Injectable Solution mg/ml 

Active ingredient A 5.00 

Methyl £-hydroxybenzoate 0.80 

5 Propyl p-hydroxybenzoate 0.10 

Disodium Edetate 0.10 

Citric Acid Monohydrate 0.08 

Dextrose 40. 0 
Water for injection qs. ad. 1.0 ml 



10 Dissolve the £-hydroxybenzoates in a portion 

of water for injection at 60-70°C and cool the solution 
to 25-35°C. Charge and dissolve all other excipients 
and the active ingredient. Bring the solution to final 
volume, filter it through a sterilizing membrane and 

15 fill into sterile containers. 
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Formulation 4 
Capsule Amount (mal 



125.0 



• Active ingredient B 250.0 

LaCtOSe 173.0 86.5 

5 Corn Starch 75 . 0 37<5 

Magnesium Stearate 2.0 i o 

500.0 250.0 

Blend the active ingredient, lactose and corn 
starch until uniform; then blend the magnesium stearate 
10 into the resulting powder. Encapsulate the mixture into 
suitably sized two-piece hard gelatin capsules. 



Formulation 5 

Tablet 



Amount (mo ) 



Active ingredient B 250.0 
15 Lactose 

Corn Starch 12>0 

Water (per thousand tablets) 120 'ml 60ml 



125.0 
161.0 80.5 



Corn Starch 
20 Magnesium Stearate 



(evaporates) (evaporates) 

75.0 37.5 

2.0 1.0 

500.0 250.0 



Blend the active ingredient with the lactose 
until uniform. Blend the smaller quantity of corn 
starch with the water and add the resulting corn starch 
25 paste, then mix until a uniform wet mass is formed. Add 
the remaining corn starch to the remaining wet mass and 
mix until uniform granules are obtained. Screen the 
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granules through a suitable milling machine, using a 3/4 
inch stainless steel screen. Dry the milled granules in 
a suitable drying oven until the desired moisture 
content is obtained. Mill the dried granules through a 
suitable milling machine using a 16 mesh stainless steel 
screen. Blend in the magnesium stearate and compress the 
resulting mixture into tablets of desired shape, 
thickness, hardness and disintegration. 



Formulat ion 6 

10 Injectable Solution ~ — = mg/ml 

Active ingredient b 5.00 

Methyl p_-hydroxybenzoate o.80 

Propyl £-hydroxybenzoate n.10 

Di sodium Edetate 0.10 

15 Citric Acid Monohydrate o.08 

Dextrose A0Q 
Water for injection gs. ad. 1.0 ml 

Dissolve the £-hydroxybenzoates in a portion of 
water for injection at 60-70'C and cool the solution to 
20 25-35'C. Charge and dissolve all other excipients and 
the active ingredient. Bring the solution to final 
volume, filter it through a sterilizing membrane and fill 
into sterile containers. 
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Formulation 7 

Ca ? sule Amount (ma) 

Active ingredient c 250.0 
Lactose 173>0 
•Corn Starch 75.0 
Magnesium' stearate ' . * 2.0 

500.0 ' _„ W . M 
Blend the active ingredient, lactose and corn starch 
until uniform? then blend the magnesium stearate into the 
resulting powder. Encapsulate the mixture into suitably 
sized two-piece hard gelatin capsules. 




. Formulation 8 

Tablet 

Active ingredient C 
15 Lactose 

Corn Starch 

Water (per thousand tablets) 

Corn Starch 
20 Magnesium Stearate 



"Amount 


'(TO) 


250.0 


125.0 


161.0 


80.5 


12.0 


6.0 


120 ml 


60 ml 


(evaporates) 


(evaporates) 


75.0 


37.5 


2.0 


1.0 


500.0 


250.0 



---3- — tue aactose until 
uniform. Blend the smaller quantity of corn starch with 
the water and add the resulting corn starch paste, then 

25 mix until a uniform wet mass is formed. Add the 

remaining corn starch to the remaining wet mass and mix 
until uniform granules are obtained. Screen the granules 
through a suitable milling machine, using a 3/4 inch 
stainless steel screen. Dry the milled granules in a 

30 suitable drying oven until the desired moisture content 
is obtained. Mill the dried granules through a suitable 
milling machine using a 16 mesh stainless steel screen. 

Blend in the magnesium stearate and compress the 
resulting mixture into tablets of desired shape, 
35 thickness, hardness and disintegration. 
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Formulation 9 



Injectable Solution 


ma/ml 


Active ingredient c 


5.00 


Methyl £-hydroxybenzoate 


0,80 


Propyl £-hydroxybenzoate 


0.10 


Di sodium Edetate 


0.10. 


Citric Acid Monohydrate 


0.08 


Dextrose 


40.0 


Water for injection qs. ad. 


1.0 ml 



10 Dissolve the £-hydroxybenzoates in a portion of water for 
injection at 60-70'C and cool the solution to 25-35*C. 
Charge and dissolve all other excipients and the active 
-ingredient.- Bring the solution -to final volume-,- filter 
it through a sterilizing membrane and fill into sterile 

15 containers. 
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We claim: 

1) k compound of the formula 



OH 

CO R 3 • ^ 

4 \ 1 n 

R« — CH 2 C— NH— -CK— — C— N— C— COOH (I ) , 

i 1 11 la 

R OR 

the pharmaceutical^ acceptable esters thereof and the 
5 pharmaceutical^ acceptable salts of the foregoing, 
wherein 

12 

R and R independently are hydrogen or lover alkyl; 



fa* 



the graap K c is one of the structures II to VHI 



rv 



* 5 



N C— ii 



10 



B 




in 
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one of R 3 , R 4 and R 5 is 



a group Z-(CH 2 ) 0 _ 6 -, wherein Z 
has one of the following values Z X to zl° : 



i 1 . 



R^^HNSO 




0— N — 



12 ' 



i 2 . 



r i:l hnso 




I 

°2 — 14 — 



11 
R BNSO. 




,-HK 12 - 



XI 



R HNSO. 



£JJL 



xn 




120 - 



0088350 



R^HNSO, 



2 : ^ ^ ^ xvm 



8 

wherein R is CI or CF 3 ; 
6 

R is hydrogen or halogen; 



R 7 is hydrogen, halogen, carboxy , hydroxy or amino; 
5 10 

R and R are independently hydrogen, lower alkyl or halo- 

9 

lower alkyl and- R can also be phenyl or phenyl lower 
alkyl; 



R 11 is hydrogen or lower alkyl; 

R is hydrogen, lower alkyl or phenyl lower alkyl; 
whereby when R 3 is the group Z-(CE 2 ) 0 _g-, then 

R 3 is Z 1 -^)^-, Z 2 -(CB 2 ) 1 _ 6 -, Z 3 -(CE 2 ) 1-6 -, 

2 4 -CH 2 - f Z^CEj)^-, Z 6 -(CE 2 ) 1-6 -, Z 7 -(CE 2 ) 1-6 -, 

R is lower alkyl, benzyl, benzyloxy, benzylthio, phenoxy, 
or phenylthio , Cto>^ 

R 5 is hydrogen; ana the group -K - c- is one of the structures H to 
VHI; ' 
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and when R 4 is the group 2-(CB 2 ) 0 _ 6 -, then 

R 4 is Z 1 -^)^-, Z 2 MCE 2 ) 0 _ r/ 2 3 -(CB 2 ) 0 . r/ 

^^W* z5 -^H 2 ) 0 . r/ 2 6 -(CE 2 ) 0 „ r , 2 7 -(CH 2 , 0 . 6 -, 

R is hydrogen, lower alkyl or amino lower alky 1 and 

R is hydrogen; and the group -N - C- is one of the structures H to 

I 

vm? 



and when R 5 is the group ^(CE^^, then R 5 is z 1 , z 2 , 

z\ Z 5 , z 6 , z\ Z 8 , z 9 or Z 10 , 
R 3 is hydrogen, lower alkyl or amino lower alkyl and 
R is lower alkyl, benzyl, benzyloxy, behzylthio, phenoxy or phenyl- 
thio; and 

the group -N - C- is one of ,the structures H to VH^ 
preferably being in the form of. the free di-carbonic 
acid or in the form of its aklyl ester, the alkyl group 
containing 1 to 6 carbon atoms, especially in the form 
of its monoester wherein the carboxy group attached to the 
group 



R 5 



-N - C- is in the free form, 



preferably all former compounds being the stereoisomer 
o-n which the absolute configurations at each of the three 
carbon atoms bonded to both a nitrogen and a carbonyl 
group corresponds most closely to the absolute configur- 
ation of L-aminoacids . 
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2) A compound according to claim 1, wherein R 4 is a 

group 2-(CH 2 ) 0 _ 6 - as defined in claim 1, wherein Z pre- 
ferably is Z 1 , Z 2 , Z 3 , Z 5 , Z 7 , Z 8 , Z 9 or Z 10 ; 

R 4 preferably being Z^CCH^ Qr> g-, Z 2 -(CH 2 ) 2 or r , 
z3 - (CH 2>2 or 3"' z5 - (CH 2>2 or 3*' ^'^2 or 3"< 

zK{C *2>2 or 3-' 2 9 -<CH 2 ) 2 or 3 - or Z 10 -(CE 2 ) 2 or ^ , 



and wherein preferably the group 

-N - C- is the group of formula u/ TV (wherein B is a 
saturated ring) or vm , . preferably J? being hydrogen. 



3) K compound according to claim l.or 2, wherein R 1 and 
R are hydrogen, and/or when Z is of the formula IX, X or 
XI R 6 is hydrogen and R 7 is hydrogen or hydroxy, and/or 
when Z is of the formula XIII or XIV R 9 and R 10 are 
independently hydrogen or methyl, and/or R 8 in the de- 
finition of the moiety z is chloro, and/or R 3 is methyl. 
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4) A compound according to claim 1 or 2, wherein 
2 

and R are hydrogen, the group 

-K - C- is the group of formula iy, wherein B is a satu- 
rated ring and R is hydrogen, R* is Z^CHj-Jg- or 
Z 2 -(CH2) 3 -, wherein R 6 is hydrogen, R 7 is hydrogen or 
hydroxy, and R 8 is chloro; and R 3 is methyl, 
preferably being 

1-{n- r 1 (S ) -ethoxycaronyl-5- (4 -chloro-3-sulf amoyl) - 
benzenesulfonaminopentyl] - (S)-alanylj-cis,syn- 
octahydro-lH- indole- 2 ( S ) -carboxylic acid, 

1-^N- [1 (S) -ethoxycarbony 1-5- (4-chloro-3-snl£amoyl) - 
benzamidopentyl) - (S) -alanyl j-cis , syn-octahydro-lS^ 
indole- 2 (S) -carboxylic acid, or 

1-{n- II (S ) -ethoxycarbony 1-5- ( 4 - chloro- 2 -hydroxy - 
5-sulf amoyl) -benzamidopentyl) - (S) -alanyl|-cis,syn- 
octahydro-lH-indole-2 (S) -carboxylic acid, 



1-\H- [1 (S) -CARBOXY-5- [ [ ( 4 - CHLORO - 2 -HYDROXY - 5 - S ULFAMO YL 

PHENYL) CARBONYL] AMINO] PENTYL] - ( S ) -ALANYl} -CIS , SYN- 

OCTAHYDRO- 1H-INDOLE - 2 (S ) - CARBOXYLIC ACID, 

1-{N- [1 (S) -CARBOXY-5- [ [ (4 -CHLORO- 3- (N -METHYL SDLFAMOYL) 

PHENYL] CARBONYL) AMINO] PENTYL] - (S) -ALANYl} -CIS ,SYN- 

OCTAHYDRO-1H-INDOLE-2 (S ) -CARBOXYLIC ACID, 

1-{N- [1 (S) -CARBOXY-5- [ [ ( 4 - CHLO RO - 3 - S OLF AMOYL PHENYL) 

CARBONYL] AMINO ] PENTYL ] - (S ) -ALANYl]-CIS , S YN- OCTAHYDRO- 

1H- INDOLE- 2 (S ) -CARBOXYLIC ACID 
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in the free form or in the form of its ester, preferably 
in the form of its mono-or-di-ethyl ester. 

5) A compound according to claim 1, wherein R 3 is a 
group Z-(CH 2 ) 0 _ g - as defined in claim 1, preferably 
Z 1 -(CE i ) 4 - / Z 2 -(CH 2 ) 4 -, Z 3 -(CH 2 ) 4 -, Z 4 -CH 2 - f 

Z 5 -(CH 2 ) 4 -, Z 6 -(CB 2 ) 4 -, Z 7 -(CH 2 ) 4 , Z 8 -(CE 2 ) 4 -, 

9 20 
2 -(CR 2 ) 4 - or Z -(CE 2 ) 4 - , and wherein the group 

-N - C- is preferably the group of formula II, iv 
(wherein B is a saturated ring) or VIII. 



6) k c ompound according to claim 5, wherein R^and R 2 
are hydrogen, and/or Z is of the formula IX, x"or~xT,R 6 ~ 
is hydrogen and R is hydrogen or hydroxy, and/or when 
Z is of the formvla XIII or XIV R 9 and R 10 are independ- 
ently hydrogen or methyl, and/or R 8 in the definition of 

the moiety Z is chloro, and/ or R 4 is benzyl or ethyl. 



7) A compound according to claim 5, wherein R 1 and R 2 

5 



-R 

are hydrogen, the group -K - c- is the group of formula 
IV, wherein B is a saturated ring and R 5 is hydrogen, 
R 3 is Z^tCH^-or Z 2 -(CE 2 ) r , wherein R 6 and R 7 axe 
hydrogen, and R 8 is chloro, and R 4 is benzyl, 
preferably being 
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1-^Ne- [1 (S) -ethoxyca.rbonyl-3-phenylpropyl] -N e- [ (4-chloro- 

3-sulf amoyl) benzenesulfonyl] - (S) -lysylj-cis,syn- 

octahydro-lE-indole-2 (S) -carboxylic acid or 

1-|n<3- [1 (S)-ethoxycaxbonyl-3-phenylpropyl)-RE- 

[ (4-chloro-3-sulfamoyl) benzoyl- ( S ) -lysy ljt -els , syn - 

octahydro-lB-indole-2 (S) -carboxylic acid 

in the free form or in the form of its ester, preferably 
in the form of its mono-or-di -ethyl ester. 



8) A compound according to claim 1, wherein R 5 is a 
group Z- (CH 2 ) 0 _ 6 ~ as defined in claim 1, preferably 
being Z 1 , Z 2 , Z 3 , Z 5 , Z 7 , Z 8 , Z 9 or Z 10 ; wherein the 
group jl^"^ 

-N - C- is preferably the group of formula II, VI 
(wherein B is an aromatic ring), or IV (wherein B is a 
saturated ring) , preferably 





— N C— , — N C- or - 




9) A compound according to claim 8, wherein R 1 and R 2 

are hydrogen, and/or when Z is of the formula IX, X or 

6 7 
XI R is hydrogen and R is hydrogen or hydroxy, and/or 

when Z is of the formula XIII or XIV R 9 and R 10 are 
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g 

independently hydrogen or methyl, and/or R in the de- 
finition of the moiety Z is chloro, and/or R 3 is methyl 

4 

and/or R is benzyl ox" ethyl, 



/ 



the compound preferably being 
5 7- (4-chloro-3-sulf amoylbenzamido) -2-|n- [1 (S) - 

ethoxycarbonyl-3-pherylpropyl] - (S) -alanylj - 
1,2,3, 4-tetrahydroisoquinoline-3 (S) -carboxylic 
acid or the corresponding 1-s -carbon-compound. 

10) Process for the preparation of a compound of formula 
10 I as defined in any one of claims 1: to 9, characterized, 
in that the compound is prepared by an appropriate process 
selected from the following processes a to i: 
a) for the preparation of a compound of formula I, wherein 
R is hydrogen: condensation of a ketocompound (XIX) with 
a depeptide (XX) under reduction 



Pr 



io * 3 



5 



R 4 -CB 2 -C = O + H 2 N-CE-C-N - C-COPr ) j, 

0 l 2 
R 

XIX XX 

2 3 4 5 
wherein A, R , R , R and R are as define above and Pr 

stands for a free or a protected hydroxy group; 

b) alkylation of a dipeptide (XX) by means of a compound 

of formula (XXI) under basic conditions 
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i c 

R -CH 2 -C-X + H-H-CE-C-N - C-COPr ► t 

U " I 

R 1 '° R 2 

XXI XX 
wherein X is chloro, bromo, iodo, alkanesulfonyloxy or 
arenesulfonyloxy, A, R 1 ,.* 2 * R 3 , R 4 , r 5 are as defined 
above for compounds of formula I and Pr stands for a free 
or protected hydroxy group; 

c) condensation of an aminoacid (XXII) with an aminoacid 
(XXIII) in the presence of a condensing agent 

Pr jpS 



R 4 - 



I 

CO R 



3 



CE- -C-NE-<£-COOE + HN - C-COPr ^ t 

xxn m xxm. 

wherein A, R 1 , r 2 , r 3 , r 4 , r* m as defin?d for 
compounds of formula I , and Pr stands for a free- or protected 
(e.g. by esterification) hydroxy group, 
d) condesation of an amino compound (XXIV) with a keto- 
compound (XXV) 



co R 3 rzC 

R -CH 2 -C-NH 2 + 0 ■ C-C-N - C-COPr I 



CO R 3 



0 R 2 



10 
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under the conditions described for process a wherein A, 
R^, R^, R^, R^., R^ are as defined above for compounds of 
formula I and Pr stands for a free or protected (e.g. by 
esterification) hydroxy group; 

e) alkylation of an amino compound (XXIV) by means of a 



compound (XXVI) 
Pr 



3 ,-^R 5 



^ co r- j^r- 

R -CH--C-NH, + X-CH-C-K - C-COPr . T 

k » !» 

XXIV XXVI 
wherein X is chloro, bromo, iodo, alkanesulf onyloxy or 
arenesulfonyloxy, A, R 1 , R 2 , R 3 f r 4 , r 5 axe as defined 
above for compounds of formula I and Pr stands for a free 
or protected (e.g. by esterification) hydroxy group, under 

■the conditions described for process b; 

f) for the preparation of a compound of formula I, 

wherein one of R 3 , R 4 and R 5 is a group 2-(CE ) 

15 wherein Z is Z 5 , Z 6 , z 7 Z 8 , Z 9 or Z 10 f preferably Z 7 , Z 8 
9 

or Z : condensation of a peptide of the general formula 
(XXX) with a compound containing the desired 
group (XXXI) 



Pr 

<*0 ~ 3 



W -CH 2 -C-NH-CK-C-N - C-COPr ♦ W*H j 



XXX 



XXXI 
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1 2 

wherein R , R and A are as defined for formula I, Pr is 

3 4 5 

a protected hydroxy group w , W and w are defined like 
34 5 

R , R and R respectively with the difference that one 
3 4.5 

of w , K and ir contains an NE 2 -group instead of the 
respective Z 5 to Z 10 -group; and W 6 is Z 5 , Z 6 , z 7 , z 8 , z 9 
or Z 10 ; 

g) for the preparation of a compound of formula I, 

wherein one of R 3 , R 4 and R 5 is a group Z- (CH, ) -, 

2 0*6 

12 3 

wherein Z is Z , Z or Z : condensation of a peptide of 
formula XXXII with an -appropreately substituted compound 

of formula XXXIII 
Pr 



CO 



? 7 /IV* 9 



8 I 1 / \ , n 
W -CH 2 -C-NB-CE-C-N - C-COPr + *v --C1 ^ I 

R 1 ° R 2 

XXXII XXXIII 
1 ' 2 

wherein R , R and A are as defined for formula I, Pr is 

a protected hydroxy group, w 7 , w 8 and W 9 are defined like 
3 4 5 

R , R and R respectively, with the difference that one 
7 8 9 

of W , w and W contains an KH 2 -group instead of the 
respective Z 1 , Z 2 or Z 3 group, and W 10 is 

H 2 NS0 2 /C 0- E 2 NS V °2 ( S0 2 - W*> 2 OL^ 





XXXIV XXXV 




0088350 

h) for the preparation of a compound of formula I, 

3 4'' 5 

wherein one of R , R and R is a group (CH^) u _ b "r 
4 

wherein Z is Z : condensation of a peptide of formula 
(XXXVII) with a 3 halomethylbenzothiadiazine (XXXVTXI) 



xxxvm 



Pr V 13 
W -CE 2 -C-NE-CS-C-K - C-COPr 



XXXVII 



wherein R", R and A are as defined for formula I, Pr is a 
protected hydroxy group, W 11 , K 12 and K 13 axe defined like 

R 3 , R 4 and R 5 respectively with'the difference that one of 

11 12 13 
W , W and H contains a -SE-group instead of the re- 
spective Z 4 -group, and Hal is halogen, preferably chloro; 
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i) for the preparation of a compound of formula I, 
wherein one of R 3 , R 4 and R 5 is a group Z-(CE-) 
wherein Z is Z or Z : condensation of a peptide of 
formula XXXIX with a compound of formula XXXX 
Pr W 16 

2 ii I l 2 ch 3 oA^io- 



xxm xxxx 



wherein R 1 , .R 2 , r 9 , ^ A ^ ^ ^ ^ 

Pr is a protected hydroxy group, w 14 , K 15 end k 16 axe de- 
fined like R 3 r R 4 end R 5 respectively with the difference 
that one of W 14 , ^ &nfi ^6 coataias ^ 




XX' 



or R 8 nb 2 



XXXXI 

instead of the croup Z> or 2 * respectively;. 



XXXXI 

.5 — .6 



followed by removal of the protecting groups, if necessary, 
to yield the desired product, and if desired, converting 
a so obtained compound of formula I into its ester and/or 
setting free the compound of formula 2 from its ester or 
preparing a salt thereof and, if desired, isolating me 
preferred isomer. 
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11) A pharmaceutical composition comprising a compound 
of the general formula I or pharmaceutical^ acceptable 
salt or ester thereof as defined in any one of claims 1 
to 9 or obtained according to a process of claim 10. 
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Claims for Austria 



1) Process for the preparation of compound of the formula 



OH 




the pharmaceutical^ acceptable esters thereof and the 
5 pharmaceutical^ acceptable salts of the foregoing, 
wherein 

■* 2 

R~ and k independently are hydrogen or lower alkvl; 

fa* 5 

the group — K — C — is one of the structures II to vm 




II 
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IV 





— ^ J 



VI 




vn 



(wherein B is a saturated or aromatic ring) or 

^5 




s s 

— N C — 
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3 4 5 

one of R , R and R is a group z "^ CH 2 ) o-6^ wi *e**in 2 
has one of the following Values Z^to Z^O: 
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* 10 

R^HNSOj 



8 

wherein R is CI or C? 3 ; 
6 

R is hydrogen or halogen; 

R y is hydrogen, halogen, carboxy , hydroxy or aaino; 
5 .10 

* anc R are independently hydrogen, lower alkyl or halo- 
lower alkyl and R can also be phenyl or phenyl lower 
alkyl; 



11 

R is hydrogen or lower alkyl; 

R 12 is hydrogen, lower alkyl or phenyl lower alkyl; 
10 whereby when R 5 is the croup Z-(C£ 2 ) 0 _ g -, then 
R" 9 is Z 1 - (CE 2 ) 1 _ 6 -, Z 2 - (CE 2 ) 1 _ 6 -, Z 3 -(CE 2 )^ 6 -, 

2 4 -CE 2 -, Z 5 -^),^-, Z 6 -(CE 2 )^ 6 -, Z 7 -(CH 2 )^ r , 

R is lower alkyl, benzyl, benryloxy, benrylthio, pheaoxy, 
15 or phenyl thio , ryR 5 
J ■ • - ' 

a is bycrogen; anc tne group -K - C- is one of the structures 23 to 
VZHj ' 



10 



15 



20 
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and when S 4 is the group Z-(CE,) ft then 

is Z^CCE.,)^-, 2 2 MCE 2 ) 0 . r/ 2 3 -(CE 2 ) 0 _ r , 

* 4 - (a 2>0-«-' ^^O-e"' ^- (CE 2)0-6-' * 7 -«O2)-0. € -. 

£ is hydrogen, lover aikyl or taino lower alkyl and 



.R 5 



R is hydrogen; and the 5x019 -N - C- is one cf the structures n to 

vm; ' 



and when R 5 is the croup 2-(CE 2 ) 0 _ 6 -, then R 5 is Z 1 , I 2 , 
I 2 , l\ 2 5 , Z 6 , 2 \ Z B , Z 9 or Z 10 , 

R 3 is hydrogen, lower alkyi ■ or amino lower alkyl and 
4 

R is lower alky I, benzyl, benzyloxy, benzylthio, phenocy or phenyl- 
thio; and sr^SC* 

rT 

the gmr> - c- is one of ,the stru-rures H to VU r 
preferably being in che form of. the free di-carbonic 
acid or in the for* of its aklyl ester, the alkyl group 
containing 1 to 6 carbon atoms, especially in the form 
of its monoester wherein the carboxy group attached to the 
group 

-N - C- is in the free form, 

preferably all former compounds being the stereoisomer 
in which the absolute configurations at each of the three 
carbon atoms bonded to both a nitrogen and a carbonyl 
group corresponds most closely to the absolute configur- 
ation of Iraminoacids, characterized in that the com- 
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pound is prepared by an appropriate process selected from 
the following processes a to is 

a) for the preparation of a compound of formula I, 
wherein R 1 is hydrogen: condensation of a ketocompound 
(XIX) with a depeptide (XX) under reduction 
Pr 

. T f 

R "CH 2 -C = O + H 2 N-CH-C-N - C-COPr ► j 

0 f 2 

xix xx 

2 3 4 5 
wherein A, R , R , r and R are as defined above and Pr 

stands for a free or a protected hydroxy group; 

b) alkylation of a dipeptide (XX) by means of a compound 

of formula (XXI) under basic conditions 

Pr * 5 
R -CE 2 -C-X + EjK-CE-C-N - C-CO?r 



-o iJ 



II 

XXI XX 



wherein X is chloro, bromo, iodc, alkanesulf onyloxy or 
arenesuif onyloxy, A, R 1 , r 2 , r 3 , r «, J m &s Gefined 
above for compounds of formula I and Pr stands for a free 
°2T protected hydroxy group; 

c^ condensation of an aminoacid (XXII) with an aminoacid 
(XXIII) in the presence of a condensing agent 
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^ 3 
CO E 



4 I I 

R -CE^-C-KS-^-COOE + HK - C-COPr > j 



& E A* 



xxn xxxn 



wherein X, R 1 , R 2 , R 3 -, R 4 , R 5 ere as defined above for 

compounds of formula I, end Pr stands for & free- or protected 
(e.g. by esterif ication ) hydroxy group; 

d) condesation of en amino compound (XXIV) with t keto- 
compound (XXV} 



Pr 

,3 



CO 1C 
* -CE.-C-NE- + 0 « C-C-K - C-COPr v t 

il.. 0 12 



under the conditions described * for process a wherein A, 
R 1 , R 2 , R 3 , R*., R 5 are as defined above for compounds of 
formula I and Pr stands for a free or protected (e.g. by 
esterification) hydroxy croup; 

e) alky l£t ion of an amino compound (XXXV) by means of a 
compound (XXVI) 



R -CE,-C-HE, + X-CE-C-K - C-COPr v I 

K 1 B I? 

XXIV XXVI 
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wherein X is chloro, bromo, iodo, alkanesulf onyloxy or 

arenesulf onyloxy , R 1 , R 2 , R J , r 4 , r 5 are as defined 

above for compounds of formula I and Pr stands for a free 

or protected (e.g. by esterif icati-on) hydroxy croup, under 

the conditions described for process b; 

f) for the preparation of a compound of formula I, 

wherein one of R 3 , R 4 end R 5 is a group Z- (CE 2 ) 0 _g-# 

wherein Z is Z 5 , Z 6 , Z 7 Z 8 , Z S or Z 10 , preferably Z 7 , Z 8 
9 

or Z : condensation of a peptide of the general formula 

(XXX) with a compound containing the desired 

group (XXXI) 
P~ 

io K 3 /IV 

4 I I / \ c 

K -CE -C-NE-CK-C-K - C-COPr «■ K E 7 

2 I II I 2 

'l 0 r2 

r^v xxxi 
1 2 

wherein R , R and A are as defined for formula I, Pr is 

a protected hydroxy group K , w and w are defined like 
3 4 5 

R , R and R respectively with the difference that one 
34 3 

6i K ' K Md * contains an NE^ -group instead of the 
respective Z 5 to Z 10 -group; and K 6 is Z 5 , Z 6 r Z 7 , Z 8 , Z 9 
or Z 10 ; 

g) for the preparation of a compound of formula I , 
wherein one of R* 5 , R and R' is a group Z-(CE 2 ) 0 g -, 
wherein Z is Z 1 , Z 2 or Z 3 : condensation of a peptide of 
formula XXXII with an appropreately substituted compound 
of formula XXXIII 
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Pr 



CO K 

I I 



,7 



K -CE 2 -C-NE-CE-C-K - C-COPr + K 10 ~C1 



I. 



I. 



R" 

X3QC - 2 XXXIXI 
wherein *\ p 2 and 2, ere es defined for formula I, Pr is 

a protected hydroxy group, vP , k 8 and K 9 ere defined like 

* , * and P 5 respectively, vith the difference thet one 

of wV f b and k 9 contains en KE^group instead of the 



respective Z 1 , Z 2 or 2 3 group, - tad K 10 is 



H.HS0 





V?* a. 



\ 



or 




h) for the preparation of a compound of formula I, 
wherein one of R 3 , R* and R 5 is a group 2- (CEj ) 0 g -, 
wherein Z is Z 4 : condensation of a peptide of formula 
(XXXVII) with a 3 halomethylbenrothiadiazine (XXXVIII) 
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Hal 



13 



f 1 ^ 



1 

CO 

A2 I 

* -CE,-C-KS-CS-C-K - C-CO?x 

I, J! I 

R 1 ° R 2 



XXXVII 



1 2 

wherein R~, * end A ere as defined for formula I, Pr is a 
protected hydroxy group, K 11 , K 12 and K 13 are defined liXe 

?, R 4 and R^ rej 
,11 T ,12 _ . „13 



R 3 , R 4 and R 5 respectively with -the difference that one of 



* / w ~ an£ contains a -SE-group instead of the re- 
spective Z 4 -group, and Bal is halogen, preferably chloro? 

i) for the preparation of a compound of formula I, 

3 4 5 

wherein one of R , R and R is a group 2- (CE_ ) _ , 

* 2 Q— 6 • 

wherein 2 is or : condensation of a peptide of 
formula XXXIX with a compound of formula XXXX 



, 2 5 10 " 12? " 0088350 

vhereia * , .* , * , r a»d A are as defined for formula I, 
?r is a protectee hydroxy group, K 1< , K 15 ne K U ere de- 
fined like JT, K 4 »d S 5 respectively with the difference 
that one of , k 15 and k 16 contains tbe group 



\ 2 ^ * 



50C 



,5 



respect- 
ively 



XXXXI 

instead of the croup 2 5 .or 2 6 respectively; 



followed by renovtl ©f the protecting groups, if necessary, 
to yield the desired product, and if desired, converting 
a so obtained compound of formula 1 into its ester end/or 
setting free the compound of formula I from its ester or 
preparing a salt thereof and, if desiree, isoj.ata.ng -cne 
preferred isomer. 



2) Process according to claim 1, characterized 
in that a compound is prepared, wherein R 4 is a 
group z-(CE 2 ) 0 _ 6 - as defined in claim 1, wherein z pre- 
ferably is Z 1 , Z 2 , Z 3 , Z 5 , Z 7 , z 8 , 2 5 or z 10. 

R 4 preferably being Z 1 -(CE 2 ) 2 or . 3 -, z 2 -(CE 2 ) 2 ^ 3 -, 
2 '- <CH 2>2 or ^<CB 2 , 2 or 3 -, z 7 -<CH 2 , 2 or °* t 

1 - (CE 2>2or 3-' z9 -^ 2 ) 2 or 3~ or ^'^ 2 or 3-, 
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and wherein preferably the group 

-N - C- is the group of formula II, IV (wherein B is a 
saturated ring) or VIII, preferably R 5 being hydrogen. 



3) Process according to claim 1 or 2, characterized in 
that a compound is prepared, wherein R 1 and R 2 are 
hydrogen, and/or when Z is of the formula IX, X or XI R 6 
is hydrogen and R 7 is hydrogen or hydroxy, and/or when Z 
is of the formula XIII or XIV R 9 and R 10 are independently 
hydrogen or methyl, and/or R 8 in the definition of the 
moiety Z is chloro, and/or R 3 is methyl. 

4) Process according to claim 1 or 2, characterized in 
that a compound is prepared, wherein R 1 and R 2 are 
hydrogen, the group 

-N - C- is the group of formula IV, wherein B is a satu- 
rated ring and R 5 is hydrogen, R 4 is Z 1 -(CH 2 ) 3 - or 

Z -(CH 2 ) 3 -, wherein R is hydrogen, R is hydrogen or 

8 "\ 
hydroxy, and R is chloro; and R is methyl, preferably 

being 
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U (S)-etboxyctronyl-5- U-ehloro-S-suifajnoyl)- 
benzenesulfoneniaopeatyl] - IS) -aJ.eaylj -cis , syn - 
©etebydro-lS-indoie-2 (S)-earboxylic acid, 

[1 (S) -ctboxycarbonyl-5- (4-chIoro-S-sulf amoyl) - 
beaaeaifiopeatyl )-(S)- tlasylj-cis , svs-octfchyfiro-15- 

indole- 2 (S) -etr boxy lie acid, or 

1-(k~ H (S)-ethoxycerboijya-5- ( 4 -chloro- 2-hydroxy- 

aanoy 1 ) -bensajnicopenty i] - (S ) - alany ij -cis , svp- 
octai3ydro-lS-indole-2 (S)-cerboxj'lic acid, 

(S.)-CARB0XY-5- [ [ (4-CHL0R0-2-EYDR0XY-5-SDLFAM0YL o 
PHENYL) CARBONYL] AMINO] PENTYL) - { S ) -ALANYlJ -CIS , SYN- ^ 
OCTAHYDRO- IE - INDOLE - 2 (S ) -CARBOXYLIC ACID 

U (S) -CARBOXY-5- [ [ (4-CHL0RO3- (N-METEYL SOLFAMOYL) 

PHENYL] CARBONYL] AKIKO] PENTYI.] - (S ) -ALANYlJ- -CIS , SYN- 
OCTAEYDRO- 12-INDOLE - 2 (S ) -CARBOXYLIC ACID, 
1-{n-[1(S)-CARBOXY-5-[[ (4-CHLORO-3-SDLFAMOYL PHENYL) 
CARBONYL] AMINO] PENTYL] - (S) -ALANYl}-CIS , SYN-OCTAHYDRO- 
1B- INDOLE- 2 (S) -CARBOXYLIC ACID, 

in the free form or in the form of its ester, preferably 
in the form of its mono-or-di-ethyl ester. 

5) Process according to claim 1, characterized in that a 

compound is prepared, wherein R 3 is a group 2-(CH,) 
as defined in claim 1, preferably zMch^-, Z 2 -(CH 2 ) 4 -, 
Z 3 -(CH 2 ) 4 -, Z 4 -CH 2 -, Z 5 -(CH 2 ) 4 -, Z 6 -(CH 2 ) 4 -, Z 7 -<CH 2 ) 4 -, 
Z -(CH 2 ) 4 - f z 9 -(CH 2 ) 4 - or Z 10 -(CH 2 ) 4 -, and wherein the 
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group -N - C- is preferably the group of formula II , IV 
(wherein B is a saturated ring) or VIII. 

6) Process according to claim 5, characterized in that a 
compound is prepared, wherein R 1 and R 2 are hydrogen, 
and/or z is of the formula IX, X or XI, R 6 is hydrogen 
and R 7 is hydrogen or hydroxy, and/or when Z is of the 
formula XIII or XIV R 9 and R 10 are independently hydrogen 
or methyl, and/or R 8 in the definition of the moiety Z is 
chloro, and/or R 4 is benzyl or ethyl. 

7) Process accordinc to claim 5, characterized in that a 
compound is prepared, wherein R 1 and R 2 are hydrogen, the 

group -n - C- is the group of formula IV, wherein B is i 
saturated ring and R 5 is hydrogen, R 3 is Z^CE ) - or 
Z -(CH 2 ) 4 -, wherein R 6 and R 7 are hydrogen, and R 8 is 
chloro, and R 4 is benzyl, preferably being 

1-{no- [1 (SJ-ethoxycarbonyl-S-phenylpropyll-Ne-t (4-chloro- 

3-sulf amoyl) benzenesulf onyl) - ( S ) -lysyi j-cis , svn- 

octahydro-l£-indole-2(S)-carboxylic acid or 

1-|nc- fl (S } -ethoxycarbonyl-3-phenylpropyl) -jje- 

[ «-chloro-3-sulf amoyl) benzoyl- (S)-lysylj-cis, syn- 

octabydro-l^-indole-2 (S) -ctrboxylic acid 
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in the free form or in the form of its ester, preferably 
in the form of its mono-or-di-ethyl ester. 



8) Process according to claim 1, characterized in that a 
compound is prepared, wherein R 5 is a group Z- (CH ) 
as defined in claim 1, preferably bein Z 1 , Z 2 , z 3 , z 5 , z 7 , 
2®, Z 9 or Z 10 ; wherein the group 

-N - C- is preferably the group of formula IX, VI (wherein 
B is an aromatic ring) , or IV (wherein B is a saturated 

ring) , preferably 

2 





-K C- , — K — c- or -k 




9) Process according to claim 8, characterized in that a 
compound is prepared, wherein R 1 and R 2 are hydrogen, 
and/or when Z is of the formula IX, x or XI R 6 is hydrogen 
and R is hydrogen or hydroxy, and/or when Z is of the 
formula Xlli or xiv R 9 and R 10 are independently hydrogen 
or methyl, and/or -R 8 in the definition of the moiety Z is 
chloro, and/or R 3 is methyl and/or R 4 is benzyl or ethyl, 
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the compound preferably being 
7- (4-chloro-3-sulf amoylbenzamido) -2-{n- [1 (S) - 
ethoxycarbonyl-3-phenylpropyl] - (S) -alanylj- 
1/2,3, 4-tetrahydroisoquinoline-3 (S ) -carboxylic 
acid or the corresponding I-S -car boxy-compound. 

10) Process for the preparation of a pharmaceutical com- 
position comprising a compound of the general formula I 
or pharmaceutical^ acceptable salt or ester thereof as 
defined in any one of claims 1 to 9, characterized in 
that active ingredient is brought into a form suitable for 
therapeutic application. 
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